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KNOWN ... PERFORMANCE! 


@ Back of the leadership of Howco Floating 
Equipment is a record of 100% performance in the difficult terri- 
tory below 10,000 feet... Back of that record is design that 
meets every requirement of exacting service... And back of the 
design is the experience gained in cementing more than 300,000 
wells! For sizes, styles and prices, see your Composite Catalog. 


HALLIBURTON OIL WELL CEMENTIN 



































WASTEFUL METHOD 
OF TREATING OIL 


Sun treating in a Mid- 
Continent oil field, 1918. 
This 42 gravity oil was 
exposed to the hot sun, 
resulting in a large loss 
by evaporation and a 
large amount of emul- 
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by K. C. SCLATER 


Drilling Contractors Organize 


Drilling contractors have been a somewhat inarticu- 
late group in the oil industry, this despite the essential 
services they render. Their work entails responsibilities 
greater perhaps than those of any other servicing 
branch of the oil industry; it therefore seems odd that 
they have never had a national association whereby 
they could express themselves as a group and discuss 
freely and constructively the vital problems affecting 
the drilling branch of the industry. Perhaps this can 
be attributed to the intense individualism of drillers 
in general. Theirs is a knowledge and skill acquired 
only by experience. The nature of their work tends to 
develop an uncanny knack of overcoming difficulties 
with a minimum of outside assistance. 

This lack of a national organization representing the 
drilling branch of the industry is in the process of 
being corrected. Within recent months the American 
Association of Oilwell Drilling Contractors has been 
organized. 

The headquarters of the national association are in 
Dallas and plans have been made to organize regional 
branches in the various active oil regions throughout 
the country. The first regional organization meeting 
of the Association was held this month at Bakersfield, 
California. 

Among the purposes of the Association are: 

To organize committee and group studies of the 
machinery and equipment used in the drilling of oil 
wells. 

To tabulate and record experiences in the use of 
drill pipe. 

To make exhaustive studies of drilling practices for 
the purpose of informing its members of those that 
have been proved to be the best suited to the par- 
ticular job in hand or to be undertaken. 

To improve the status of the personnel of the drill- 
ing industry. 

To study the labor laws of the nation. 

To promote the safety of the men in drilling organ- 
izations. 

To develop and make available standardized forms 
and systems of accounting. 

To study the transportation laws of the various 
states. 

To establish local, regional, and national meetings. 

Finally, to help build a firmer foundation on which 
the drilling contractors may stand and from which 
they may render more effective service. 

The Association has set for itself a high standard of 
principles, ideals, ambitions, and purposes. This is 
highly commendable. A fostering of these principles 
and ideals should redound to the benefit of not only 
the drilling contractors and their personnel but the 
entire oil industry. 
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Cycling vs. Recycling 


New industrial processes soon acquire a terminology. 
Operations involved in new processes may be per- 
functorily named in the early stages of development 
and subsequent usage of these names entitle them to a 
permanent place in the nomenclature. The perfunc- 
tory manner in which many names are coined and sub- 
sequently adopted probably accounts for the gross 
misnomers that sometimes come into general usage. 

One such is the term “recycling” as applied to gas- 
condensate operations. Technically speaking, the word 
recycling in this instance is an unfortunate type of 
misnomer, for it suggests a mode of operation that is 
quite contrary to what is regarded as sound engineer- 
ing practice in gas-condensate fields. It implies that 
the gas cycle—that of taking condensate-bearing gas 
from producing wells, passing it through the plant, 
denuding it of its condensate content, and returning it 
to the sand—is repeated over and over. Nothing could 
be more misleading. 

The primary object of returning the dry gas to the 
sand in a gas-condensate pool is to maintain the reser- 
voir pressure and not to enrich the dry gas. Unless 
the pressure is maintained in the reservoir, condensa- 
tion in the sand will occur and a consequent loss of 
liquid products ensue. 

In gas-condensate recovery projects much engineer- 
ing effort is directed toward insuring that the gas 
shall go through one cycle, and one cycle only. In a 
well-engineered project every precaution is taken to 
prevent any of the dry gas returned to the formation 
from by-passing therein and coming to the surface 
again with the rich gas. Just as the operator tries to 
guard against excessive by-passing of water in water- 
flooding operations so does the operator try to prevent 
by-passing of dry gas in gas-condensate operations. 
Such by-passing is highly detrimental to efficient oper- 
ation. The margin between success and failure in gas- 
condensate projects is too slim to permit much by- 
passing of dry gas in this manner; for when it occurs 
the rich gas passing through the plant is diluted and 
the average yield of condensates per unit volume of 
gas reduced. Serious by-passing will shorten the eco- 
nomic life of a plant and may render the entire project 
a failure. 

The erroneous impression conveyed by the word 
“recycling” as it pertains to the true nature and pur- 
pose of gas-condensate operations is to be regretted. 
A better term to use and one that applies perhaps more 
accurately to gas-condensate recovery operations, is 
“cycling.” Even though this word does not necessarily 
imply that only a single cycle is involved, its use is 
much less likely to cause confusion and therefore much 
to be preferred to that of the word recycling, which 
not only connotes but would appear to emphasize a 
fallacy—that the gas is cycled over and over again. 
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Products Used by Refineries 


The United States Bureau of Census has released some inter- 
esting figures concerning the volume and the variety of the 
principal raw materials consumed by the country’s 485 petro- 
leum refineries. 

A year’s requirement of crude petroleum amounts to 
1,250,256,188 bbl., based on 1939 consumption, the report 
states. Partly refined oil, tops, waxes, etc., amounting to 67,- 
000,000 bbl. were used, and 51,785,031 bbl. of natural gas- 
oline was consumed. Other important products utilized in 
petroleum included 924,589 tons of sulphuric acid, 11,318 
tons of soda ash, 99,297 tons of caustic soda, and 158,386 
tons of Fuller’s carth. 

Texas, California, and Pennsylvania, in that order, refined 
the greatest volume of crude petroleum. Texas refineries took 
402,173,951 bbl.; California, 201,262,815 bbl.; Pennsyl- 
vania, 101,319,869 bbl.; Indiana, 78,050,627 bbl.; New 
Jersey, 77,417,681 bbl.; Louisiana, 61,934,417 bbl.; Okla- 
homa, 57,741,850 bbl.; Illinois, 55,077,209 bbl.; Kansas, 
47,980,966 bbl.; Ohio, 42,417,642 bbl.; Michigan, 19,- 
796,671 bbl.; and New York, 17,715,864 bbl. 


Re 
Exception to Spacing Law 


The Oklahoma Corporation Commission early this month 
granted its first exception for the irregular spotting of a well 
under the so-called well-spacing law when it permitted M. W. 
Lee and H. E. Lee to move over to one side of their Lehmer 
lease in NE NW of 35-12n-8e, in the Dill (Droppleman) 
pool of Okfuskee County. In an order issued May 31, 1940, 
the commission ruled that wells should be spotted in the 
center of 10-acre units and the development of the pool in 
Okfuskee and Seminole counties has proceeded accordingly. 

M. W. and H. E. Lee presented evidence to the commission 
to show that a fault traverses their lease, which was to expire 
February 10, and sought to skid to within 100 ft. of the west 
line in the SW NE NW of section 35. The commission ruled 
that the location might be moved to the desired spot and for 
the matter of fixing production allowable, a 10-acre drainage 
unit would be established around the well in the form of a 
square. Allowable for the well would be “such proportion of 
a regular 10-acre allowable of potential as the acreage owned 
by the applicants within the 10-acre drainage unit bears to 
the total acreage in the said drainage unit.” 

Other operators in the field, which include Shell Oil Com- 
pany, Inc., Phillips Petroleum Company, and the Indian Ter- 
ritory Illuminating Oil Company, although not directly op- 
posing the exception, questioned the method of fixing the 
allowable for the well. 

— 
Ten-Acre Spacing 


Ten-acre spacing has been ordered for the Rio Grande City 
field, Starr County, Texas, by the Railroad Commission, 
basing allowable 50 percent on wells and 50 percent on acre- 
age. No well can be drilled nearer than 440 ft. from another 
well nor closer than 220 ft. from property lines. 


~ 
° 3 
Argentina's Output Up 
An increase of 22 percent in the production of crude oil 
from the Argentina Government’s fields for 1940, as com- 
pared with 1939, is shown in an official report of the United 
States Department of Commerce. The four state-owned fields 


produced 12,474,655 bbl. in 1940 compared with 10,222,532 
bbl. in 1939. 
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New Tank Table Basis 


A 100-percent tank table basis of computing the value of 
crude oil went into effect throughout Oklahoma and Kansas 
on February 1. The plan, inaugurated by The Texas Com- 
pany, has been accepted by virtually every oil buyer in the 
two states. 

The plan, long recommended by stripper well operators, 
and directly proposed by the National Stripper Well Associa- 
tion and more recently by the Oklahoma Stripper Well Asso- 
ciation, specifies that the buyer take oil from lease tanks on 
a 100-percent tank basis. All oil taken would be corrected to 
60°F. and full deduction made for basic sediment and water. 


2 
Eastern Price Advance 


Joseph Seep Purchasing Agency recently announced price 
advances on crude oil in Eastern field, affecting Pennsylvania, 
New York, West Virginia, and southeast Ohio. The advance 
of 15 cents per bbl. was necessary, the announcement said, 
“to allow purchasers a steady flow of the rich oil produced in 
those areas and from which much of the Pennsylvania grade 
oils are processed.” 

The new quotations are: Bradford-Allegany, $2.30 per 
bbl.; Middle district, $2.18 to $2.33 per bbl.; Southwest 
Pennsylvania, $1.95; Eureka, $1.89, and Buckeye, $1.85. 

ed 
Bottom-Hole Pressure 

Average bottom-hole pressure for East Texas field wells for 
January, ascertained by tests made on key wells, was 1051.73 
lb., the Railroad Commission of Texas announces. 

- 
Repressuring in Arkansas 

The first repressuring program ever undertaken in an 
Arkansas field began February 15 in the Jones sand of the 
Shuler field near El Dorado. The program was authorized 
earlier in the month by the Arkansas Oil and Gas Commis- 
sion, and calls for the injection of gas into the producing 
formation and the operation of the field as a unit. Testimony 
was presented by operators at the recent meeting to show that 
by repressuring, ultimate recovery from the Jones sand would 
be increased by 8,000,000 to 12,000,000 bbl. 

~ 
California Production Recommendations 

The Conservation Committce cf California Oil Producers 
recommended a daily California oil production of not more 
than 571,500 bbl. for February at its meeting late in January. 
The greater part of the necessary curtailment of production 
to make room for newly completed wells was accomplished 
through a reduction in the depth allotment, spread over all 
the wells in the state, except for those less than 1900 ft. 
deep. This reduction will account for 4121 bbl. per day, 
whereas a 1-bbl. reduction in the maximum allowable for 
any one well, down to 147 bbl., per day, will apply to 963 
wells and will therefore result in curtailment of 963 bbl. per 
day, making a total reduction of 5084 bbl. per day. 

New and recompleted wells will require allotments of 
10,581 bbl. per day, arrived at by the reduction noted above 
and by declines of old producing wells and abandonments, 
totaling 5450 bbl. per day. The 47-bbl. discrepancy was 
added to the state allotment, bringing it to 571,402 bbl., well 
within the quota of 571,500 bbl. per day. 

It was explained at the meeting that the change in the 
minimum depth allotment would not effect shallow wells of 
the so-called “stripper” class, nor would it effect marginal 
producers in the deeper areas except to a very slight degree. 
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WATER GAGE SET 


Water shows black—steam shows 
white. U-bolt construction is 
strongest and simplest to service. 
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ing nuts on face of gage . . . un- 
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and boiler. 


LIQUID LEVEL GAGES 


Made of Chromium-molybdenum 
alloy temperature-resisting steel, 
extra heavy throughout. Stainless 
steel trimmed. Tubular glass type 
gages also available in various 
other metals suitable for practically 


all conditions. 


PENBERTHY INJECTOR CO. 
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mayor Oil Field activities 





N°: 3 Nichols of W. W. Newman, Trustee, in SW SE 
section 35-6s-2e, Madison County, Alabama, has had 
a showing of oil at 289 ft. and the operator may install pump- 
ing equipment in an effort to make a commercial well. If 
successful this will be the state’s first oil well. 
~ 
Superior Oil Company has opened a new pool in the upper 
Gulf Coast area of Texas, 12 miles southwest of Conroe in 
Montgomery County. Initially the well, which is producing 
from the Wilcox formation, made 5 bbl. of 40-45 gravity 
oil per hour through '4-in. choke, from a depth of 8930-35 
ft. 
ed 
George Livermore, Inc., No. 1 Ownby, a discovery well to 
the northeast of the Bennett pool and 3 miles north of the 
Waples-Platter area, both in Yoakum County, Texas, initially 
made about 2 bbl. of oil per hour and an estimated 1,000,000 
cu. ft. of gas. The well was drilled to a total depth of 5285 
ft. in lime and chert. 


ms 
Paul Rossi’s No. 8 Brooks, in SW NE SW of 29-2n-2e, in 
the heart of the Salem-Lake Centralia field, Marion County, 
Illinois, found saturated Trenton lime at a depth of 4537- 
4602 ft., discovering the sixth producing zone in that field. 
After cleaning out, the well produced 218 bbl. in 20 hours 
through casing and 68 bbl. the next 14 hours by swabbing 
and flowing. A week after the discovery, the well was given 
a pumping test and produced 154 bbl. the first day. 
ed 
The Bryan Petroleum Company has apparently opened a 
new Wilcox sand producing area in Oklahoma with its No. 1 


Deere, in NE SE NE of 34-14-73, in the West Arno pool, 
Creek County. After drilling plug to a total depth of 3971 
ft. in the Wilcox sand, found at 3964 ft., the well swabbed 
an estimated 75 bbl. of oil per day. The only other wells in 
the West Arno area are producing from the Prue sand. 


> 
No. 1 Mansz of Bunting, Dowling and Skow, in SW', 
SW NE of 17-19-10w, western Rice County, Kansas, prom- 
ises a new pool for the area. The test was drilled to a total 
depth of 3326 ft. in the Arbuckle dolomite. 
a 
G. M. Piggott and Associates No. 1 Beran, in CE’, NE NE 
of 24-17-12w, 1 mile west of Odin and 31% miles southwest 
of the Kraft pool, may open a new pool in Barton County, 
Kansas, Oil saturation was found in the Kansas City-Lansing 
lime from 3045-3122 ft. and the hole filled 1000 ft. with 
oil in 5 hours. 


*. 

The Humble Oil and Refining Company has opened the 
third and deepest oil zone in the Potash Dome field, Plaque- 
mines Parish, Louisiana. No. 48 Orleans Levee Board flowed 
7 bbl. of oil an hour through a choke from a depth of 8550-85 
ft. Tubing pressure was 1300 Ib. with the casing sealed. 

a 

Titanic Oil Company’s No. 1 Marrero Land Company in 
the Westwego area, Jefferson Parish, Louisiana, gave Coastal 
Louisiana its first 1941 oil strike. The wildcat initially flowed 
250 bbl. of 34.1 gravity oil per day and 2 percent wash water 
and mud through 7/64-in. choke. Casing was perforated at 
9828-42 ft. in sand logged at 9823-63 ft. Tubing pressure 
was 2250 lb. per sq. in. and casing pressure 2000 Ib. 





AVERAGE CRUDE OIL PRICES 





California Louisiana 
Kettleman Hills $1.12-1.38 —_— $1.05 
Playa Del Ray .65-1.08 
Coalinga .60- .82 Gulf Coast .86-1.28 
Wilmington .60-1.14 North Louisiana .73- .99 
Montana .80-1.10 Illinois 1.00-1.15 
Wyoming .39-1.30 Kentucky 1.05-1.20 
Colorado .90- .98 : 
Indiana 1.00-1.15 
New Mexico .77-1.00 
Ohio 
Texas Lima 90 
North Central -71-1.03 
Panhandle .67- .91 Michigan 1.05-1.23 
West Texas .53- .95 : ; 
Gulf Coast 86-1.2 Pennsylvania 
Darst Creek .96 Bradford 2.30 
East Texas 1.10 Southwest 1.95 
cane - Eureka 1.89 
Kansas .60-1.10 Buckeye 1.85 
Cornin 1.12 
Oklahoma .60-1.10 . ad 
Arkansas .73- .95 Canada 2.10-2.17 


| DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 









































1B. of M. Week Week Week 
Calculated Ended Ended Ended 
Requirements Feb. 1, Jan. 4, Feb. 3, 
(January) 1941 1941 1940 
Oklahoma 439,000 2398,600 403,350 405,650 
Kansas 191,000 2198,000 181,450 181,600 

Nebraska 2,000 2 2,550 2,300 100 

| Panhandle Texas 74,500 71,400 70,000 

| North Texas 100,600 90.900 84,000 
West Central Texas 30,100 29,600 33,000 
West Texas 228,700 174,300 195,850 
East Central Texas 82,100 76,700 66,950 

| East Texas ‘ 375,750 301,250 394,600 

| Southwest Texas 196,450 164,000 193,600 

| Coastal Texas 249,000 210,700 204,300 

| oman eee 

TOTAL TEXAS 1,297,500 1,337,200 1,118,850 1,242,300 

| North Louisiana 68,000 68,950 68,350 

| Coastal Louisiana 222,500 224,200 203,250 

| TOTAL LA. 287,400 290,500 293,150 271,600 

| Arkansas 66,100 70,650 69,150 70,650 

| Mississippi 15,200 2 19,000 14,900 4,600 

| Illinois 340,300 326,000 330,550 372,950 

| Indiana 20,000 2 19,800 19,750 6,600 

Eastern (not incl. 

Ill. and Ind.) 94,800 92,900 95,450 94,850 
Michigan ae 46,100 39,950 41,850 63,250 
Wyoming 73,900 74,800 76,650 61,550 
Montana 19,000 18,900 18,150 17,050 

| Colorado 3,900 3,600 3,550 4,800 

| New Mexico 100,000 100,700 101,400 101,050 

| TOTAL EAST 

} OF CALIF. 2,996,200 2,993,150 2,770,500 2,898,600 

| California 594,800 597,000 596,700 600,200 

3,591,000 3,590,150 3,367,200 3,498,800 


TOTAL U. S. 








1These are U. S. Bureau of Mines’ calculations of the requirements 

| of domestic crude oil based upon certain premises outlined in its de- 

tailed forecast for the month of January. As requirements may be 

| supplied either from stocks, or from new production, contemplated 

| withdrawals from crude oil inventories must be deducted from the 

Bureau’s estimated requirements to determine the amount of new 
crude to be produced. 


2O0klahoma, Kansas, Nebraska, Mississippi, and Indiana figures are 
| for week ended 7 a. m. January 29. 
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Dowell Incorporated is the pioneer of Inhibited Acidizing 
and more than a score of other specialized services for oil 
and gas wells, the most recent being Hot Acid Service. Just 
as Inhibited Acidizing, introduced in 1932, has solved a 
large number of the limestone producers’ problems, the new 
Hot Acid Treatment will overcome many of the difficulties 
encountered by operators of wells which are producing 
from dolomitic formations. Dowell Incorporated, 
Executive Office — Midland, Michigan; General Office — 
Tulsa, Oklahoma; Subsidiary of The Dow Chemical Company. 


Dowell Treating Stations, District and Sales Offices Serve Every Important 


Oil Producing Section of the United States, Canada and Mexico. 


Brumgug tn Me Dake Well 
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OilL AND GAS WELL 
CHEMICAL SERVICES 


























PETROLEUM Statistics AND FIELD Operations 
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Daily Average Crude Runs to Stills 
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3,500,000_ 
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Gasoline Stocks—Total U. S. 


90,000,000_ 
80,000,000_ 
70,000,000_ 
60,000,000_ 
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Petroleum Institute. 


*These figures include finished and unfinished gasoline stocks 


. Prior to January, 


1941, 


this chart showed finished stocks only 
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Summarized Operations in | Active Fields for January, L 94 | 
FIELDS | Completions Producers Rigs Drilling Depth of No. Casing Gravity | Type of 
} | Wells { Production Strings of Oil Tool Used 

TEXAs | | | 

East Texas 73 72 12 39 3500-3700 | 2 40 Rotary 

Duval County . | 13 6 3 11 1554-2900 | 3 22 Rotary 

Ector County | 19 22 9 | 39 3675-4377 2 and 3 32-36 Rot.-Cab. 

Panhandle... | 39 37 9 40 1700-3900 2 40 Rotary 

Nueces County 3 26 20 4 10 3922-5878 2or3 21-54 Rotary 

K. M. A. Field | i2 | | 6 32 3730-3935 2 42-43 Rot.-Cab. 
OKLAHOMA | | | | | 

Fitts Pool. . , 9 7 2 4 1800-4488 | 2or3 38 Rotary 
KANSAS | H | | 

Russell County 21 17 | 3 10 |} 2926-3435 2 and 5 32-37 Rot.-Cab. 

Rice County. | 10 8 5 | 13 3222-4085 2 and 5 42-48 Rot.-Cab. 

Barton County | 17 13 | 6 | 19 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 

Central Illinois er | 245 188 | 310 | 75 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 

Lea County. 13 12 9 30 3150-4030 3 30-34 Rot.-Cab. 
CALIFORNIA 

Kettleman Hills 2 | 3 | 0 5 8300-8730 3 or 4 40 Rotary 

Wilmington 18 18 16 15 3500-4000 2 and 3 18-20 Rotary 




















Field Activities by 











States for January, 1941 














STATE Completions Producers Locations Rigs Drilling Wells Production, 1940 
January December | January December] January December] January December] January December (In Barrels) 

Arkansas... 14 12 6 9 15 14 1 2 23 30 25,699,000 
California 96 90 91 81 82 80 66 74 173 180 224,029,629 
Colorado... ee 2 ; 0 = ni 1 2 37 35 1,369,788 
Illinois. . 245 236 188 169 383 336 310 304 75 57 146,572,938 
Indiana. . 42 66 32 42 8 5 60 69 4,946,384 
Kansas. 158 186 116 152 170 161 27 32 187 176 65 3, 602 2 452 
Kentucky 24 43 11 24 ; 11 12 94 98 282 on 
Louisiana 120 154 83 113 143 100 28 25 202 205 103'7 738,7 
Michigan 57 90 26 42 ers 60 36 34 135 129 Dyan 04 
Mississippi 12 20 7 14 ‘ ; 4 4 23 30 4,313,159 
Montana. 20 21 19 20 3 5 69 68 6,663,872 
Nebraska... 15 12 6 10 6 10 4 5 27 30 267 553 
New Mexico 33 40 27 32 32 29 14 18 101 99 | 38,893,898 
New York 51* 70* 51* 70* ; 11 10 62 60 4,240,441 
Ohio... : 121 145 87 115 i a 47 53 167 176 3,132,280 
Oklahoma. 208 195 138 150 169 164 3! 35 209 231 | 152,516,049 
Pennsylvania 146* 146 137* 140* | ’ : 17,987,217 
Texas.... | 704 749 543 574 614 912 314 349 957 1032 490,101,261 
West Vi irginia 44 69 37 52 Rees } 21 20 164 148 3,586,653 
Wyoming.. | 3 11 8 10 | 10 9 65 67 25,863,538 

Total | 2123 2357 1613 1819 1691 1866 950 912 2830 2923 | 1 ,344,576,159 
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*Includes water-intake and pressure wells. 
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MAJOR Refining ACTIVITIES 











Percent Refining Capacity Operated 


Western Division, 74.4 Percent 


Central Division, 86.1 Percent 


Eastern Division, 88.9 Percent 





Bip pgpososcs Oil Company has begun construction 
of a pressure-maintenance plant in the Rincon field, 
Starr County, Texas. The first two units of the system are 
now under construction. Two 300-hp. compressors are being 
installed. The field has more than 50 oil and gas wells and 
eventually all will be connected to the plant. 


a 

Lion Oil Refining Company is erecting at its El Dorado, 
Arkansas, refinery a polymerization unit having a capacity 
of 200 bbl. per day. The existing plant has a skimming 
capacity of 17,000 bbl. per day and can crack 4000 bbl. 
per day. 

nS 

Commissioner B. A. Hardey of the Louisiana Conservation 
Commission recently signed an order permitting Stanolind 
Oil and Gas Company to unitize separately owned tracts in 
the South Jennings oil field for the construction of a cycling 
plant. Present plans call for the cycling of the gas from the 
8600-ft. sand only but the production of gas will continue 
for all three zones (8600 ft., 8800 ft., and 9500 ft.). The 
plan sets up an allocation of percentage of gas and condensate 
to royalty owners. The company will bear all expense of 
constructing and operating the plant and royalty owners will 
receive full share of the condensate recovered by the process, 
it is announced, 

a 

Hunt Oil Company is installing new units in its cycling 
plant in the Long Lake area near Palestine, Texas, for the 
production of butane. The unit, which will make possible the 
production of 16,000 gal. of butane per day, is expected to 
be in operation by March 15, officials of the company state. 

When the new installation is completed the plant, which 
has a capacity of 50,000,000 cu. ft. of gas per day, will be 
able to manufacture five 


Union Oil Company has under construction at its Oleum 
refinery, near San Francisco, California, two new units, one 
a distillation unit to reduce heavy oil to petroleum coke, and 
the other a catalytic cracking unit. Both are expected to be 
placed in operation sometime during the summer. 

~ 

Two small refining plants in Cooke County, North Texas, 
have changed ownership. C. J. Bohner, Wichita Falls, bought 
the Tydol Refining Company’s skimming plant at Gaines- 
ville and is reconditioning the plant to refine crude oil now 
in storage produced from the Anderson-Kerr pool, in the 
same county, and also plans to run some crude oil purchased 
in the Voth pool, southwest of Muenster. 

The Muenster Refining Company’s plant at Muenster has 
been sold to J. W. Hess and W. Finzapel. It runs crude from 
the shallow Muenster pools. 

a 

The Mexican Petroleum Company of Georgia, Savannah, 
Georgia, is making installations that will increase the capac- 
ity of its plant by about 500 bbl. per day. Distillation equip- 
ment is being added to, and tankage for crude oil and refined 
products is being increased by 100,000 bbl. 

nS 

L. B. Simmons, president of the Rock Island Refining 
Company, Duncan, Oklahoma, and L. E. Winkler of the 
Winkler-Koch Engineering Company, Wichita, Kansas, have 
organized the Rock Island Refining Corporation under the 
laws of Indiana. The new company will construct a 5000- 
bbl. refinery at Indianapolis, where it will have its general 
offices. The refinery is expected to be completed by the 
middle of August. Crude oil supply will be from Mid- 
Continent and Illinois fields, and will be transported to 
Indianapolis through existing pipe-line facilities. 

Officers of the new com- 





products, vapor- pressure 




















pany are: L. B. Simmons, 
gasoline, normal butane, : . ssident; L. E. i 
4 : Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks president; L. E. Winkler, 
isobutane, kerosine, and vice-president, and L. E. 
, Week Ended February 1, 1941 ; ; 
propane, A.P.I. Figures Kincannon, Duncan, vice- 
> (Figures in thousands of bbl. of 42 gal. each) president-secretary. 
J. Constantin of Dallas, * 
Texas, president of the ner 
AAS, Percent Daily Operated Total eet . <i the + 
Paluxv Asphalt Company Potential Avg. Crude of Total Motor Total Gas Yacimientos I etroliferos 
¢ : a _* Capacity Runsto Capacity Fuel and Fuel Fiscales (Y P.F ) refiner " 
has announced that his DISTRICT Reporting Stills Reporting Stocks Oil Stocks é RAs y 
company will begin con- East Coast 100.0 548 85.2 19,062 23,274 at Lujan de Cuyo, province 

4 . . Appalachi: 3% 93. 3,8 8 ra , . 
struction immediately on a 0 ag . ban 4 ae ona of Mendoza, was placed in 
Le a Pages . the Okla... Kans.. Mo. 76.9 2s 87.9 Hed ve operation recently. The ca- 

inslev az f n- nlanc exas 59.6 0 55.9 eos ’ 2 ‘ 

y ~_ ” — Texas Gulf 89.2 917 96.0 13,720 13,927 pacity of the plant is 300 
ty, Mississippi. The plant Louisiana Gulf 97.6 138 86.3 3,148 3,233 ger ute 
will be a combination No. La. and Ark. — 51.5 49 94.2 529 797 cu. m.(1900 bbl.) of crude 

ce : Rocky Mountai 56.0 53 77.9 1,429 598 . ; 
skimming, cracking, and ia. 87.3 518 71.0 16,225 81,234 oil per day. The annual 
asphalt unit. The site of Reported 36.2 3,338 85.4 84,364 135,707 output is expected to be 
the plant is on the Illinois ae 342 6.500 2.355 94,000,000 liters (590,000 
Central Railway adjacent E TD TOTAL ‘ paste caalieis bbl.) of gasoline, 13,000,- 
2 J. S. FEB. 1, 1941 3,680 90,86: 38,062 . 
to the Yazoo River, and a *EST’D TOTAL 000 liters (82,000 bbl.) of 
pipe line will be laid to the 2-9 ao eee 68,762 139,836 tractor fuel, 11,000,000 
field. The refinery is ex- *FEB. 1, 1940 3,436 90,975 129,128 liters (69,000 bbl.) of 
pected to be in operation : ; Diesel fuel,and 35,000 tons 
*Estimated U. S. Bureau of Mines’ basis. : 
by about May 1. (220,000 bbl.) of fuel oil. 
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MAJOR [Pipe Line ACTIVITIES 








TANOLIND Pipe Line Company has announced plans to 
S lay a series of 8-, 10-, 12-, and 18-in. loops, totaling 
260 miles, to increase the capacity of its system from North 
Texas to its Whiting, Indiana, terminal. 

The first loop to be laid will be 38 miles of 8-in. pipe, 
paralleling two 8-in. lines, from Rogers Junction, Montague 
County, Texas, north to Healdton, Oklahoma. This loop will 
be ready for service about March 15. All loops are expected 
to be completed by about July 1. 


= 


Texoma Natural Gas Company announces it will construct 
an auxiliary compressor station and natural gasoline extrac- 
tion plant in the Texas Panhandle area to serve the Natural 
Gas Pipeline Company of America, which has a 24-in. trunk 
line extending from the area to the Chicago and Milwaukee 
district markets. 

The compressor station and natural gasoline plant will be 
situated on the Sneed Ranch, in east-central Moore County. 
Gas booster equipment initially will consist of four 1250-hp. 
compressors having a rated capacity of 50,000,000 cu. ft. 
of gas per day. The layout will be such that eventually 12 
or more compressors can be installed. 


+. 


E. W. Bowness, vice-president of the Canadian Western 
Natural Gas, Light, Heat, and Power Company, Calgary, 
Canada, has announced that the construction of a 100-mile 
pipe line from the Kinsella gas field near Viking, Alberta, 
to Red Deer, via Camrose, is assured as the result of com- 
pleted arrangements in New York City for financing the 
project. The line will supply natural gas to Wetaskiwin, Pon- 
oka, and Red Deer, in addition to a number of small towns 
along the route. 


= 


Derby Oil Company has announced it will lay a 45-mile 
pipe line in Reno and Rice counties, Kansas. The line will 
connect at the Buhler pool with Derby’s existing line and 
extend northwest across Reno County and through the 
Wherry pool to the Keesling pool, and thence to the north 
end of the Chase area. 

The line will be of 4-in. pipe and will have a capacity of 
3500 bbl. per day. The Derby Oil Company purchases an 
average of 6500 bbl. of crude oil per day for its Wichita 
refinery. 


+ 


The Standard Oil Company of Louisiana has completed 
extension of an 8-in. pipe line 32 miles to the new Olla and 
Nebo fields in LaSalle Parish, Louisiana, from the Rapides 
Station, near Alexandria. The company will also make gen- 
eral improvements and construct a pumping station to cost 
approximately $360,000. 

a 


Sid W. Richardson of Fort Worth, Texas, announces plans 
for construction of a 6-in. pipe line from Sundown in the 
Slaughter-Duggan area, Texas, to Denver City in the Wasson 
field, a distance of 46 miles, where it will tie into Aloco Pipe 
Line Company’s Denver-Hobbs line. From Hobbs, New 
Mexico, the oil will be transported to the Gulf Coast through 
the system of the Atlantic Pipe Line Company. Richardson’s 
new line will have a capacity of 5000 bbl. per day. It will 
be the fourth line serving the Slaughter-Duggan area, which 
is in southwest Hockley County, southeast Cochran County, 
and northwest Terry County. 
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Southern Production Company, developing gas reserves in 
the Joaquin-Logansport field of Louisiana and Texas, is re- 
ported considering the purchase of a 32-mile pipe line from 
Jack Lanier and associates. The 8-in. line extends from the 
Portex Oil Company’s producers to Bull Bayou field. 


* 


Reports say the Atlantic Pipe Line Company is negotiat- 
ing with the Union Oil Pipe Line Company for the purchase 
of its 8-in. line extending from the Rodessa field, Louisiana, 
to Kilgore. Atlantic wishes the line as an outlet for its pro- 
duction in the McKamie field, south Arkansas, according to 
the reports. 


= 


Sinclair Refining Company will soon provide the South 
Carbon pool, Eastland County, Texas, with a pipe-line outlet. 
It is announced the company will lay a 4-in. line to connect 
with its line east of the field. 


ad 


Gulf Oil Corporation is laying a 4-in. pipe line from the 
Opelika field, Henderson County, Texas, to its pump station 
near Big Sandy. The company will take a part of the pro- 
duction from the cycling plant of the Shamrock Oil and Gas 
Company and Lone Star Gas Company, developers of the 
Opelika gas-condensate field, purchasing as much as 5000 gal. 
per day. The length of the line will be 40 miles. 


- 


The Southern Gas Company, of which Robert Lacy of 
Longview, Texas, is president, has extended its high-pressure 
natural gas system in the East Texas area. The original sys- 
tem consisted of 2'% miles of 8-in. line from the Willow 
Springs gas-condensate pool to Longview and a 6-mile 4- and 
6-in. looped line via Greggton to Longview. The company 
has now laid an 11-mile 6-in. line from the pool to Glade- 
water and a 10-mile 4- and 6-in line to Kilgore. The gas 
supply is from two 7300-ft. wells. Construction of a line to 
the Hawkins pool in Wood County to connect with the 
existing system is contemplated. 

® 

First pipe line facilities for producing areas in two West 
Texas counties are to be constructed immediately, and the 
market outlet provided by them is expected to result in new 
development in the areas affected. 

In Coleman County, Baird Refining Company has com- 
pleted surveys and ordered pipe for a new 26-mile, 4-in. 
welded line serving the Novice and Goldsboro fields in the 
northwestern part of the county, with capacity of approxi- 
mately 5000 bbl. per day. It will run northeastward from 
the Novice field to the company’s present gathering system 
in the shallow Hickman-Flores field in Callahan County, and 
a branch line will connect with the Goldsboro pool, which 
is 7 miles northwest of the Novice pool. Production in the 
two areas is from 3600 and 3800 ft. Strawn sands. February 
1, 1941, allowable in the Goldsboro Field, where all the pro- 
duction is owned by the North-South Oil Company, is 345 
bbl. per day and February 1 allowable of the Novice area is 
approximately 1267 bbl. 

In Mitchell County, Coffield and Guthrie are preparing to 
extend their pipe-line gathering system from the Sharon area 
in Scurry County to the south extension portion of the same 
field, in Mitchell County, a distance of about 5 miles. There 
are now six producing wells and nine drilling operations 
under way in the Mitchell County area. 
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New Type Boiler Plant for Steam 


Drilling Rig 


A PETROLEUM 
ENGINEER 


HE first steam-generating plant 

utilizing specially designed water- 
tube boilers for drilling has recently 
been installed by Continental Oil Com- 
pany at a wildcat well, KCL-C2, situ- 
ated between Shafter and Wasco, Cali- 
fornia. This location is on the trend 
between the Rio Bravo and Wasco 
fields. Although the exact depth of ex- 
pected production is not known it will 
probably be considerably below 12,000 
ft. The boiler plant and rig equipment 
are capable of drilling to any depth 
considered feasible with present drill- 
ing methods and equipment. 

The arrangement of the steam-gen- 
erating plant in conjunction with the 
derrick and rig is shown in Fig. 1. The 
plant consists essentially of two Foster- 
Wheeler specially designed, water-tube 
boilers with evaporator, condenser, and 
three cooling towers’. Details of the 
various units are illustrated by the 
accompanying photographs taken dur- 
ing the first day of operation. Unit 
design to provide complete portability 
is employed throughout, the evaporator 
and feedwater pump unit and the 
condenser, feedwater tank and circu- 
lating pump unit for each boiler being 
mounted on steel skids. Flanged head- 


14 flow diagram of this plant appeared in The Petro- 
leum Engineer, January, 1941, issue, p. 26. 
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Pacific Coast and Foreign Editor 


ers are used for connection between 
units. The portable cooling towers are 
natural draft units equipped with hose 
connections to give flexibility in set- 
ting up. 

The cost of this plant complete is 











x> Water-tube boilers, evaporators, condensers, and 
cooling towers are included in entirely new design of 
steam plant 


by Wallace Al Subeis 


approximately the same as the modern 
conventional boiler plants now in use 
for comparable duty. As the boilers 
use only distilled water and can be 
operated with any kind of raw water 
supply, it is expected to reduce to a 
minimum the expensive troubles caused 
by bad water. Other features consid- 
ered in selecting the installation include 
a substantial reduction of fuel-gas con- 
sumption, increased safety, lower main- 
tenance costs, and decreased weight and 
bulk per unit of steam capacity. Under 
maintenance considerations were the 
elimination of scale, no staybolts to 
keep tight, and no flues to roll and 
retip. In regard to safety was the fact 
that there is no appreciable hazard 
from steam explosion. Conservation of 
water was also considered; exhaust 
steam from pumps and engine is re- 
turned to the condenser with an allow- 
ance of approximately 10 percent of 
the total steam load as leakage and 
waste to be evaporated from raw 
water. Should this type of plant be 
used for barge drilling, no cooling 
towers would be necessary. 
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The two water-tube boilers employ 
one stack 
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General Arrangement 
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the main condenser and the other to 
the spray-cooled tube sections above 
the rig water tank to take the load off 
the condenser. This provides a prelim- 
inary condensing operation employing 
the additional cooling effect of the 
water used at the rig. 

The steam goes to the main con- 
denser, which is a Foster Wheeler 2- 
pass, surface-type condenser. Water 
from the main storage tank is circu- 
lated over the three portable cooling 
towers by electric-motor-driven Byron 
Jackson “Bilton” pumps with a ca- 








Fig. 1. Relative position of steam plant with respect to drilling rig 
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The two boilers, each with overall 
measurements of 8 ft. by 15 ft. by 13 
ft., are connected to one steel stack, 
which is 70 ft. high and 60 in. in 
diameter. Each boiler has a capacity 
of 17,500 lb. of steam (350 Ib. per sq. 
in. pressure) at a superheated tempera- 
ture of 550°F. (288°C.). The boilers 
are designed for a pressure of 400 Ib. 
per sq. in. and are hydrostatically tested 
to 600 lb. per sq. in. For this capacity 
the feedwater enters the boilers at 
240°F. (116°C.). Either boiler is ca- 
pable of supplying the necessary steam 
for the entire drilling load for short 
periods. The boilers are expected to run 
continuously until completion of the 
well and to receive cleaning and in- 
spection only between wells. 

There are five Webster burners at 
each boiler, three being main burners 
and two firing the superheater tubes. 
The superheater burners are automati- 
cally controlled by Mason-Neilan tem- 
perature controllers. A Mason-Neilan 
automatic fuel shut-off operates when 
the pressure drop between the super- 
heater inlet and outlet is less than 5 Ib. 
per sq. in. This feature safeguards the 
superheater tubes from overheating 
when the velocity is too low to dissi- 
pate the heat. 

The evaporator is a Davis Paracoil 
with a capacity of 3500 lb. of raw 
water per hour. It operates on live 
heating steam that has been reduced 
through a regulator to a pressure of 
100 lb. per sq. in. Vapor from the 
evaporator at a pressure of 10 lb. con- 
denses in the main condenser and live 
steam goes direct to the hot feedwater 
tank through a pressure-reducing valve. 
Connections are provided in the evapo- 
rator for “temperature” de-scaling. In 
this method of de-scaling, by shutting 
off the warm, make-up water, draining 
the evaporator, and suddenly filling 
with cold water, a great amount of 
scale may be dislodged and flushed out 
the drain. 

As can be seen in Fig. 1, two water 
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tanks are being used in this installation. 
The water supply tank is 2000-bbl. 
capacity and is equipped with Braun 
spray nozzles. The rig water tank is 
provided with two salvaged cooling 
sections equipped with a simple spray- 
ing system. This method of providing 
additional cooling capacity is being 
employed in drilling the first well as 
a temporary expedient to determine 
whether it will be necessary to install 
additional cooling towers as a part of 
the permanent equipment. 

All exhaust steam returning from 
the pumps and engines passes through 
Cochrane oil scrubbers, one on each of 
two 8-in. lines carrying the steam back 
to the plant. One line goes direct to 


pacity of 750 gal. per min. The cooling 
towers are 8 ft. by 25 ft. by 12 ft. 
and were constructed by Industrial 
Engineers, Inc., to Continental Oil 
Company specifications. The water cir- 
culated from the cooling tower basins, 
at a rate of 750 gal. per min., goes 
through the condenser to the spray 
nozzles on top of the main storage 
tank, which thus serves as a cooling 
pond. The warm circulating water 
from the condenser supplies (a) the 
raw make-up water for the evaporator, 
(b) all water required for the drilling 
rig, and (c) other water for miscel- 
laneous uses. 

Alkalinity of the boiler feedwater is 
checked and properly maintained at all 
times within the necessary limits to 
prevent corrosion. The allowable maxi- 
mum concentration of solids is 3000 
p-p-m. but it is normally kept much 
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Mild climate obviates need for rig enclosure. Portable steel building serves as 
locker room and office 
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Rear view of boilers showing dual 


stack breeching—-steam line connect- 
ing boilers is provided with full 
360-deg. expansion bend 


FFF FEF EE EEE EI II III ELI IL ID LP 


lower, an early check showing 3.4 

p.p-m. Inasmuch as no oil must be al- 

lowed to enter the boiler, the following 

precautions are taken for its elimina- 

tion and removal: 

(1) Use of two vapor-type grease ex- 
tractors on the exhaust steam lines 

(2) Use of one pressure-type grease 
extractor for boiler feedwater 

(3) Use of cylinder oils compounded 
for easy removal from exhaust 
steam. 


In the present installation, electric 
motor-driven-pumps are used for con- 
denser and tower circulation. In the 
event of electric power failure the 
standby boiler feed pump (steam- 
driven) is connected to circulate 
through the condenser. Should the con- 
denser water circulation fail, back- 
pressure relief valves vent the exhaust 
steam to atmosphere. The raw water 
supply is obtained from a nearby farm 
well and pumped to the plant by a 
4-in. by 6-in., 2000-bbl. per day Trip- 
lex pump as needed. 


Rig Equipment 


As shown in an accompanying illus- 
tration, the surface equipment is not 
housed as weather conditions are such 
as to make enclosures unnecessary. This 
is a typical Continental set-up for wells 
in the San Joaquin Valley with protec- 
tion for the men provided by a 17-ft. 
by 8-ft. special, portable, skid-mounted 
change room supplied by Western Pipe 
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and Steel Company. This building is 
equipped with lockers, cabinets, desk, 
drinking water cooler, telephone, and 
exterior tool compartment. The derrick 
is an Ideco 178-ft. derrick with 32-ft. 
base and 30-ft. “A” window. 

The drawworks is an Ideal No. 
23-10'% FE, enclosed, unitized ma- 
chine equipped with a Parkersburg 
40-in., type “R” hydromatic brake, a 
B-J catline grip, Foster high-speed cat- 
head, and Foster catline hoist. A Cop- 
pus turbine-driven centrifugal pump is 
used for water through the hydromatic 
brake and to wash up around the floor. 
The drawworks and a Type HS 201/2- 
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Evaporator {on right), condenser (up- 
per left), feedwater tank, and pumps 
are skid-mounted for easy portability 





Two main mud pumps are 73/4 by 20—one driven by vertical steam engine, the 
other by direct-acting steam cylinders. On right is auxiliary 
14 by 7'/44 by 16 pump 




































in. fully enclosed rotary machine are 
driven by an Ideal Ajax 14 by 14 hori- 
zontal, twin-cylinder steam engine. 
The standby unit is electric-motor- 
driven and is a Hopper double-drum 
Type SSH hoist powered by a 25/65- 
hp., 440-v., 750-r.p.m. motor. The 
sand reel on this hoist is used for run- 
ning survey instruments and for other 
small wire-line operations necessary 
during drilling as well as for the hoist- 
ing work usually performed with the 


standby machine. This use of electric 
power for the standby unit is standard 
practice with Continental Oil Com- 
pany when purchased power is avail- 
able economically and the utilization of 
such power eliminates the necessity for 
turbo-generators for rig lighting and 
other purposes. 

Mud fluid circulation, mixing and 
other pumping duties around the rig 
are performed with three pumps. One 
is an Oilwell 734 by 20 power pump 
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Each boiler is equipped with five burners—main firing is by three upper burners 
and superheater tubes are fired by two lower burners 
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Exhaust steam passes through these 


two grease extractors before 
re-entering the boiler 
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driven by a No. 9 vertical 10 by 9 
twin-cylinder steam engine. The other 
main mud pump is an Oilwell 16% by 
73, by 20 steam pump. The auxiliary 
pump is an Acme 14 by 7% by 16. 

Other equipment being used for 
drilling this well is consistent with the 
large capacity steam plant described 
above. Included are such items as a 
300-ton Triplex hook capable of han- 
dling the long strings of drill pipe and 
casing necessary for the depths that 
will have to be penetrated. 

The well was spudded-in shortly 
after midnight on the morning of Jan- 
uary 31 and a string of 133-in. sur- 
face casing was set and cemented at 
986 ft. the evening of the same day. 
This casing was cemented with 750 
sacks, 700 sacks being construction 
cement and the last 50 sacks a high 
early strength oil-well cement. The 
bulk method of cementing was em- 
ployed. The job was begun with a 
122-lb. (per cu. ft.) slurry, which was 
gradually increased to 126-lb. density. 
Returns of cement to the surface were 
obtained just before the plugs bumped. 
A routine pressure test was made on 
the casing before the shoe was drilled 
out. 

For the next 1000 ft. 12'4-in. hole 
was drilled and this was then reduced 
to 10%%-in. diameter, the size that will 
probably be carried most of the way. 
Just after midnight on February 9—a 
total elapsed time of ten days after 
spudding-in—the well was drilling at 
7178 feet. 
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Sleepy village of Hawkins becomes 
newest boomtown in East Texas 
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Hawkins is New Woodbine Field 


in East Texas Area 


+ High-pressure gas in sub-Clarksville formation is only 
drilling hazard thus far—Importance of field will be 


determined by results of future drilling 


AUSING more excitement and 
* speculation than any oil discovery 
in the Mid-Continent area since the 
Illinois boom, the Hawkins field, even 
at this early stage in its development, 
shows promise of becoming a fairly 
important producing area. How im- 
portant it may be can only be deter- 
mined after more tests have been 
drilled and the structure becomes bet- 
ter defined by actual drilling. 

At the present time, it is possible to 
do little more than trace the develop- 
ment of the field to date in an effort to 
bring forth the few reliable facts that 
have importance from the standpoint 
of future development. 

The Hawkins field derives its name 
from the town of Hawkins, situated 
in the southeastern corner of Wood 
County, Texas, only a few miles north 
of the Sabine River. Much of the gen- 
eral interest in the field is based on its 
proximity to the East Texas field, now 
famous the world over as the largest 
contiguous producing area ever devel- 
oped. Hawkins is on U. S. Highway 
80, 17 mi. west of Gladewater, Texas, 
and almost exactly 100 mi. east of 
Dallas. 

Whatever its own future may be, 
the Hawkins field has already served 
the useful purpose of stimulating a re- 
vival of the search for oil in the sev- 
eral counties adjacent to the East Texas 
field. The principal objective of the 
wildcatter in this area is always, of 
course, the hope of finding production 
in the Woodbine sand, the prolific for- 
mation from which nearly all the 
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wealth in the East Texas field has been 
drawn. The Hawkins development has 
added importance in this respect be- 
cause it is in the Woodbine that the 
most important production thus far 
has been found. 

Briefly, the history of the Hawkins 
field to date has been highlighted by 
the following events: 

(1) Completion during November, 
1940, of the discovery well, Manziel’s 
No. 1 Morrison, 3 mi. north of the 
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Wellhead assembly on No. 1 Cobb 
Heirs, drilled by Rotondi et al as 
townsite discovery 








town of Hawkins. 

(2) Production test on December 
30, 1940, of the first well in the town- 
site of Hawkins. Gauging 120 bbl. of 
clean oil per hr., this townsite dis- 
covery, No. 1 Cobb Heirs, drilled by 
S. J. Rotondi et al really marked the 
beginning of the present wave of ex- 
citement. 

(3) Adding to the excitement 
caused by the Rotondi well, the No. 1 
Bell well, drilled by Manziel a mile 
west of Hawkins, blew out on Decem- 
ber 29 and was uncontrolled for 10 
days before being successfully killed. 

(4) A relief well was drilled off- 
setting the No. 1 Bell by 350 ft. to 
determine whether overlying sands had 
been charged with gas while the well 
was out of control. 

(5) The second and third townsite 
wells were drilled and completed as 
important producers. 

(6) A dry hole was drilled 3 mi. 
north of Hawkins, thus providing a 
limitation relatively carly in the life of 
the field, of the productive area to the 
north. 

(7) The Railroad Commission held 
a hearing at Hawkins on January 20. 
Following this, a special order was 
issued on January 22 “adopting and 
promulgating field rules” for the Haw- 
kins field. 

(8) Of more than 300 permits ap- 
plied for, the Railroad Commission has 
granted relatively few, thus tempo- 
rarily retarding the activity in the field 
at the present time. 

(9) The southern extent of the 
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Crater 50 ft. in depth created while 
No. 1 Bell blew out of control 
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Hawkins field was partly defined by 
failure of Goldston’s No. 1 Osborne to 
find oil in the Woodbine. This well is 
located approximately a mile south of 
town. j 


Geology of Field 


Until more wells are drilled so that 
better subsurface maps may be made 
based on the correlation of the addi- 
tional drilling logs, it will be necessary 
to rely on such geologic information 
as is available. 

In the Commission hearing on Janu- 
ary 20, testimony was presented in 
which the Hawkins field was described 
as an elongated dome, the major axis 
of which is in approximately a north- 
south direction. 

On the basis of findings to date, 
geologists are comparing the structure 
with the Van pool, which is a relative- 
ly small field in East Texas also pro- 
ducing from the Woodbine. The crude 
oil from the Woodbine at Hawkins is 
entirely unlike Woodbine oil found 
elsewhere. For example, the crude oil 
produced from one of the townsite 
wells had the following characteristics: 


Gravity 28.5° A.P.I. 


Base Asphalt 
Gasoline content, percent 22.5 
Kerosine content, percent — 10.0 
Gas-oil content, percent 13.5 


Because of its asphaltic character- 
istic, the crude is being compared to 
that from the Cayuga field—even to 
the asphaltic crudes at Talco and else- 
where. 

Other geologists believe the Hawkins 
structure is merely an anticline created 
as a result of pressure exerted by salt 
domes known to exist northwest and 
south of the field, and by the uplift 
comprising the East Texas field. 

Geologic markers used most fre- 
quently are the Pecan Gap formation 
and the Austin chalk. A summary of 
the sub-sea data in wells drilled in the 
Hawkins field thus far is given in 
Table 1, based on the best informa- 
tion available. 


High-Pressure Gas Zone 

When the No. 1 Bell well blew out 
west of Hawkins as a result of encoun- 
tering high-pressure gas in the sub- 
Clarksville formation at a depth of 
4360 ft., all the difficulties encoun- 
tered in bringing the well under con- 
trol can be traced to the fact that less 
than 100 ft. of surface pipe had been 
cemented in the hole. Thus it was im- 
possible to close the blowout preventer 
without incurring the hazard of gas 
blowing-by around the casing. 

Experience with the wild well helped 
dictate the stringent regulation con- 
cerning surface pipe subsequently 
adopted by the Railroad Commission. 
Operators are now required to set a 
minimum of 1600 ft. of surface pipe, 
cemented to the surface and tested to 
1000 lb. per sq. in. The producing or 
oil string “shall be set below the gas- 
oil contact,” using sufficient cement 
“to fill the annular space behind the 
casing to a point at least 1200 ft. 
above the shoe.” All wellhead valves 
and fittings must be tested to 4000-]b. 
pressure and two master valves must 
be installed on the tubing. 


Future Developments 


Thus far, the presence of high-pres- 
sure gas in the sub-Clarksville repre- 
sents the only hazard to drilling that 








Relief well drilled to test whether Nac- 
atoch sand had been charged with 


gas by No. I Bell 
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has become apparent thus far in the 
development of the Hawkins field. As 
has been pointed out, the problem 
probably has engendered more concern 
than is warranted as a result of the 
inadequate amount of surface pipe 
placed in the No. 1 Bell well. Operat- 
ing under the regulations now in effect 
pertaining to casing practice, the gas 
zone should present no more difficulty 
than in similar high-pressure drilling 
elsewhere. 

Other than in the townsite and on 
scattered smaller leases, the develop- 
ment of the field will be controlled 
largely by Humble Oil and Refining 
Company. It is not definitely known 
at this time how rapidly this company 
plans to develop its holdings. Judging 
from the substantial camp now being 
built by Humble and from the exten- 
sive system of field lines now being in- 
stalled, it may be assumed that there 
will be a rather extensive development 
program in this field. This program 
definitely got under way on February 
10, when Humble spudded its first 
well, No. 1 L. A. Bryan, 467 ft. from 
the north and east boundaries of a 
113.5-acre tract in the Willis Parker 
Survey. 











TABLE | 
Depths to tops of geologic markers in Hawkins field, Texas 
| Navarro Nacatoch _Peean Gap chalk 
| 
| Total | | Sub-sea Sub-sea | Sub-sea 
Well Elevation, | depth, | Depth, | level, Depth, level, Depth, level, 
ft. | ft. mR | & ft. ft. ft. | 

Manziel’s No. 1 Morrison 423 4921 2265 1842 2420 1997 3195 2772 | 
Rotondi’s No. 1 Cobb Heirs 400 4648 2124 1724 2245 1845 2917 2517 
Manziel’s No. 1 Lee Bell 412 4363 ae : ‘ 3017 2605 
Hollandsworth’s No. 1 Robbins 44] 4799 3072 2631 
Johnson’s No. 1 Green (dry 366 5100 ’ 
Folsom’s No. 1 Prince 390 3021 2631 
Goldston's No. 1 Osborne (dry 301 4861 3260 2959 
Knox's No. 1 Lynch... 440 4880 bi sews 
Manziel’s No. 2 Bell. . 410 2372 1962 


Austin chalk | Sub-Clarksville Woodbine 
l 
Sub-sea | | Sub-sea Sub-sea 
Depth, | level, | Depth, | level, | Depth, | level, 
ft. ft. mR |} & ft. ft. 
4505 4082 er ; 4791 4368 
4075 3675 4398 3948 
4339 3927 ~ Ras 
4100 3659 ree 4450 — 4009 
e ake 4575 4209 
E “ee ay 4703 4313 
4560 4259 4791 —4490 





4179 3739 4364 3924 
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Probability Theory Applied to Oil 
Exploitation Ventures 


FA{PETROLEUM 
{ENGINEER 


the amount of available capital 


Senlare 


HE theory of probability is one 
| + the most abused in common 
language for we hear currently such 
expressions as the following: “I do not 
give him one chance in a hundred to 
recover. It is very likely that we shall 
have nice weather tomorrow. The 
probability of our entering the war is 
very small, etc.” We also speak of an 
event as very probable, as having much 
or little chance of occurring; in other 
words, we have an idea that there exist 
degrees of probability in these events 
just as there are degrees of length; very 
narrow, very long, very tall, very short, 
etc., but, like these last expressions, 
which do not give an accurate meas- 
urement of length or height, they do 
not give an accurate measurement of 
the probability of an event. 

An event, in the theory of probabil- 
ity, is any phenomenon that is suscep- 
tible to occur or not. More particularly, 
it may be the successful completion 
(or failure) of a wildcat, semi-wildcat, 
or step-out well. 

The main purpose of this article will 
be to show the place that the theory of 
probability holds in the evaluation of 
the chances of success of various pro- 
cedures used in discovering new oil and 
gas resources, more particularly in 
judging the effectiveness of geophysi- 
cal and geochemical prospecting meth- 
ods and in computing the effect that 
certain hazards may have on the value 
of an oil and gas producing enterprise. 

Probability of an event and chance 
of an event are synonymous expres- 
sions: they may be defined as the de- 
gree of likelihood of the occurrence of 
a doubtful event. When one speaks of 
the probability of an event, this always 
implies the possibility that the event 
may not occur and that there exists a 
certain degree of ignorance of the cir- 
cumstances attending the event. For 
instance, when we speak of the prob- 
ability of a wildcat well striking oil, 
there is always a possibility that the 
well may be dry, that the subsurface 
structure is not closed, that an error 


PART 1 


x+ A method of determining mathematically the amount of money 
that should be invested commensurate with the risk involved and 
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has been made in correlating seismo- 
graph records, that no source bed exists, 
etc. It is also recognized that there are 
degrees in the probability measurement 
of an event; a wildcat well located by 
various means, such as geology and 
seismograph work may have a better 
chance than a wildcat located by ge- 
ology alone, and certainly will have 
more chances of success than a well 
drilled at random or on information 
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supplied by ‘‘creckologists.”” Of course 
there are also good and bad geologic 
structures and good and bad seismo- 
graph structures; this will be taken 
into consideration later. It is obvious, 
therefore, that the degree of probability 
by which an event is affected is a 
measure of the doubt by which this 
event is clouded. Another conclusion 
that can be drawn from this is that 
there is no such thing as an absolute 
probability for a given doubtful event 
as the probability value of the event 
varies with the degree of doubt that 
surrounds the event. The same event 
will, therefore, be unequally probable 
to different persons possessing varied 
knowledge of the circumstances relat- 
ing to the event. An example will illus- 
trate this point. Suppose that persons 
A and B are interested in the drilling 
of a wildcat. Person A has available 
only a geological map, whereas person 
B has available besides the same ge- 
ological map a seismograph and a grav- 
imeter map. Assuming that all maps 
show substantially the same structure 
and are equally reliable, person B will 
be entitled to assume the probability 
of the well becoming a producer to be a 
higher figure than the one assumed. by 
A. By how much, may be calculated 
by methods to be explained later. 

It is seen that the degree of expect- 
ancy of an event, therefore, will be 
affected by any additional knowledge 
pertaining to the event. 


Probability Scale 


To measure the various degrees of 
probability of events, a convenient 
scale has been selected by mathemati- 
cians, the end points of which are 
Im possibility and Certainty. Once the 
event has occurred, it must of neces- 
sity occupy one end or the other of 
this probability scale as it will have 
occurred successfully, according to ex- 
pectation, or not. But before the com- 
pletion of the event, the degree of 
likelihood of this event may occupy 
any position between Im possibility and 
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Certainty. It has been found practical 
to express certainty by the figure one 
and impossibility by zero and all other 
degrees of probability are represented 
by fractions of certainty or unity. 

A very small fraction thereof, such 
as 0.001, represents a highly improb- 
able event. Strictly interpreted, the 
chance that such an event will occur 
is only one in a thousand. Two events 
are equally likely if their probabilities 
are equal. An event is just as likely to 
occur as not if its probability is 0.5. 
A fraction close to one represents an 
event that is highly probable. 

In order to handle probability prob- 
lems successfully it is necessary to keep 
in mind a certain number of rules, 
briefly reviewed as follows: 


Fundamental Probability Rules 


Rule 1: The probability that an 
event will not happen is equal to one 
minus the probability that it will 
happen. 

It is easy to prove this rule by con- 
sidering that there are only two alter- 
natives to the event: it will happen or 
it will not happen. That one or the 
other will happen is certain, or unity. 
One or unity is equal, therefore, to the 
probability that the event will happen 
plus the probability that it will not 
happen. 

By way of example, if it is estimated 
that the chance of a well becoming a 
producer is 0.1, the chance that it will 
be dry is 0.9. 

Rule 2: If the odds are m/n against 
an event happening, the probability 


that it will not happen is m/m-+-n 


and n/m +- n that it will happen. This 
rule simply states if there are m differ- 
ent ways by which the event can fail 
to occur and n different ways by which 
the event can successfully occur, out 
of the total number of ways m+ n, 
the fraction m/m +n represents the 
probability of failing and n/m -—-n 
that of succeeding. 

Rule 3: If an event can successfull) 
occur inn ways and fail in m ways and 
all m+-n ways are equally probable 
and only one way can occur, the prob- 
ability of success is n/m --n and of 
failure is m/m +- n. 

This rule is merely Rule 2 expressed 
in other terms. 

Rule 4: If an event can happen in a 
number of different ways of which only 
one can occur, the probability of its 
happening is the sum of several prob- 
abilities of its happening in the several 
ways. By way of example, let us say 
that it is possible to hit a target by 
hitting either the bull’s eye, or the first 
ring, or the second ring, the probabili- 
ties being p', p*, and p*. The probabil- 
ity of hitting the target, therefore, is 
p' + p*+ p*. 
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In actual practice a sum of money 
or reward is often attached to the suc- 
cessful completion of a doubtful event. 
If it be a horse race, a prize fight, 
or the drilling of a well, financial re- 
wards are given the winner. In wildcat 
drilling, the investment in lease, bonus 
and rentals, in equipment and wages 
may be considered as money wagered 
on the successful completion of the 
well. The expectation of receiving a 
prize at the successful completion of 
an event is susceptible to receiving an 
equitable value before the occurrence 
of the event upon which the payment 
of the prize is conditioned. Such a 
value is mathematical and _ therefore 
theoretical. The value of the expecta- 
tion is the sum of money that it is 
safe to pay for a chance at receiving a 
given reward at the completion of an 
event or experiment, provided the pur- 
chaser of the chance disposes of a suf- 
ficiently large capital in order to per- 
mit him to purchase such chances in- 
definitely. 

Rule 5: The mathematical value of 
the expectation from an event is ob- 
tained by multiplying the reward to be 
received by the probability of the 
event, provided the available capital 
from which the value of the expecta- 
tion is paid may be considered as in- 
finite. 

This rule may be proved by consid- 
ering a lottery of m tickets offering a 
single prize of $A. The person who 
buys all the tickets is sure to receive 
the sum A. Each ticket has a value of 
A/m, therefore, which is the product 
of reward to be received (A) by the 
probability that the event will happen 
(1/m). 

Rule 6: The probability of several 
independent events all happening is the 
product of the probability of their 
happening separately. 

The truth of this rule may be seen 
by considering two bags, the first one 
containing N' white balls of a total of 
M' balls and the second N? white balls 
of a total of M® balls. The probability 
that a white ball will be drawn from 
each bag independently is N‘'/M! 
N*/M® as the number of ways in which 
a white ball can be selected, one from 
each bag, is N' & N*. An interesting 
deduction from this rule will be made 
in estimating the chances of discover- 
ing oil and gas accumulations by geo- 
chemical prospecting alone. 

Rule 7: If two events are not inde- 
pendent, the chance that they should 
both happen is the product of the 
chance that the first should happen 
and of the chance that, when the first 
has happened, the second should hap- 
pen also. 

This rule can best be illustrated by 
means of an example. Out of a pack of 


52 cards, it is required to find the 
probability of drawing two aces suc- 
cessively. The chance of drawing the 
first ace is 4/52 but when the first ace 
is drawn there are only 3 remaining. 
The probability of drawing the second 
ace is 3/51, therefore, and the prob- 
ability that these two events will hap- 
pen in succession when two cards only 
are drawn from the pack is 4/52X3/51 
or 12/2652. 

Rule 8: If a doubtful event can 
happen in a number of different ways 
that are or are not equally likely, any 
new information pertaining to the cir- 
cumstances attending the event that 
changes the probability of the event 
happening will change, in the same 
ratio, the probability of any particular 
way of its happening. 


Application to Prospecting 


Statistics of oil-well drilling in the 
United States indicate that on the av- 
erage one well in 25 wildcats drilled 
will open a new field. This average in- 
cludes wells drilled at random without 
any geological or geophysical informa- 
tion whatsoever; included also are all 
wells drilled on the most reliable scien- 
tific information. 

If one divides the wildcat wells, 
however, into categories according to 
the type of prospecting resorted to be- 
fore making the location one arrives 
at the following approximate probabil- 
ities for successful wildcat wells: 





TABLE | 
T ype of location Probability of 
discovery 
Geological . . .... .- - 1/10 
Seismographic . . . . . . . I/3 
Gravimetric . . . . . . .- - 1/10 
Raed. 6c we ea we ss 











The reader may not altogether agree 
with the above table because, as ex- 
plained, the probability of an event 
represents the degree of information 
available to the person evaluating said 
probability. The above figures, there- 
fore, represent the writer’s knowledge 
of the problem and any reader better 
informed may substitute his own fig- 
ures in the following examples. For the 
purpose of the examples, the above 
statistics will be assumed as correct. 
It will be further assumed, unless 
otherwise specified, that all locations 
of one class are equally probable. For 
instance, it is assumed, that all ge- 
ological locations are equally probable, 
which obviously is not true. The de- 
gree of reliability concept will be in- 
troduced later. 

Eprror’s Note: This article will be 
continued in an early issue of The Pe- 
troleum Engineer. 
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Refinery Practice for the 
Operating Man 


Vocational Class Proceedings in Refinery Engineering 





Discussion of First Commercial Cracking Units 


Class Meeting No. 2* 


Leader: What is your idea of the 
correct way to begin the present dis- 
cussion of cracking? Getting right 
down to bed-rock, at what point 
would you begin to study and analyze 
the cracking process? 

Pupil: Well, some might begin with 
the chemical end of it—I should prefer 
to begin with the physical equipment 
we are actually going to use. 

Leader: Then, shall we say that you 
have to begin, really, with the chem- 
ical, as well as the equipment angle? 
Perhaps we could carry them along 
simultaneously. How old is cracking? 

Pupil: Some of the first original pat- 
ents were granted about 1865. A rather 
peculiar incident occurred to a man 
in Pennsylvania who used to fire shell 
stills by hand using coal as fuel. He 
was distilling-off straight-run gasoline 
and had a hot fire under the still and 
went away for about four hours. When 
he came back, he found he was getting 
a peculiarly colored (straw-colored) 
distillate that he had never gotten be- 
fore, and actually it was cracking. 
From that resulted further experiments 
on cracking of heavy ends to gasoline, 
and from then on the first practical 
patents were granted. About that time 
the use of tubes came in and stimu- 
lated an extensive replacement pro- 
gram. 

Leader: Which, according to your 
understanding, was the first important 
patent? To whom was granted the first 
important patent? 

Pupil: Young and Benton. 

Leader: In 1865? 

Pupil: Right. 

Leader: All right, let us begin with 
this sketch. (Fig. 1) The first crack- 
ing process was conducted in an ordi- 
nary fire shell still, and the products 
yielded were a light distillate and coke, 
and under fairly moderate pressures 
and temperatures. 

Pupil: The maximum temperature 
was 478°C. (892°F.) according to 


some of the older patents. 
(Note: This temperature (892°F.) seems much ‘too 
high for earlier crack 


ing processes.) pa 
Leader: These earlier stills probably 
didn’t operate at much more than 


*See January, 1941, issue for notes covering Class 
Meeting No. 1. 


800°F. (427°C.). Would that be 
about right? Now, in order to carry 
the chemical end along with this dis- 
cussion, what would you say were the 
primary chemical reactions in this par- 
ticular process? 

Pupil: In that particular process, 
probably just breaking-up of long- 
chain hydrocarbons into unsaturated 
compounds and fixed gases of all kinds, 
of which ethane is one—possibly de- 
hydrogenation. 

Leader: All right, what was the first 
commercial cracking unit? 

Pupil: The Burton still. 

Leader: Let us call the Burton still 
(Fig. 2) the first successful commercial 
unit in order to differentiate from fail- 
ures, some of them disastrous. 

Pupil: The first Burton still was 
developed about 1910, by a Dr. Bur- 
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Fig. 1. Diagram of the forerun- 
ner of modern cracking 
operations 











ton, who worked for the Standard Oil 
Company of Indiana. 

Leader: In what way did this unit 
differ from the earlier units? 

Pupil: 1 think the Burton still dif- 
fered from other units in that the bot- 
tom was kept clean of coke by a knife 
scraper or a chain scraper. 


Leader: Did it still retain the shell 
still form? 

Pupil: Yes, it did. 

Leader: 1 believe the first Burton 
stills commercially used were of shell- 
type construction. The first commer- 
cial Burton still was placed in op- 
eration in 1913, and the gasoline was 
put on the market in the same year. 
The 1912 Burton unit, as I understand 
it, consisted of a shell still and con- 
denser with the vapor line and the so- 
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called run-back from bottom of con- 
denser and the gasoline stream over- 
head. This was an aerial condenser. The 
liquid was heated in the shell still at 
750°F. and at a pressure of 35 Ib. per 
sq. in., vapors were taken overhead and 
the heavier fractions condensed in the 
overhead condenser, knocked back, and 
returned to the still. The improved 
Burton unit (Fig. 3), which was called 
the Burton-Clark unit, employed the 
principle of the Heine water-tube 
boiler; the main body of the oil was 
still retained in the large shell still, but 
it had heater pipes that came down and 
caused relatively rapid circulation of 
oil. 

Leader: How long was the cycle on 
this? 

Pupil: Seventy-two hours. 

Leader: The first unit had a 48-hour 
cycle; the improved type a 72-hour 
cycle, and the yield was much higher. 
Does anyone know anything about the 
carbon deposition in this unit? Did the 
tubes scale up with carbon? 

Pupil: Yes, I think that coking was 
the main reason why runs were termi- 
nated, the advantage being to clean 
the tubes more easily after they had 
cooled—that was the main feature of 
that step. 

Leader: In this first Burton unit, we 
do not want to overlook the removable 
still bottom plates. This was quite an 
improvement for the time. A signifi- 
cant feature and novelty about the 
improved Burton-Clark unit was a 
bubble tower. They were the first, at 
least the first American cracking units, 
to employ the bubble tower for sep- 
aration of distillates. 

What were the technical and oper- 
ating difficulties in the Burton-Clark 
unit? Let us enumerate. 

Pupil: 1. Coke formation. 

2. Short cycle. 
3. Low gasoline yield. 

Leader: The low gasoline yield was 
unimportant prior to the rapid increase 
in the number of motor cars in use. 
We perhaps should mention that the 
reason the cracking still became im- 
portant was that the motor car in- 
dustry stimulated the demand of the 
public for large quantities of motor 
fuel and at that time the supply of 
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Fig. 2. Elements of the Burton still, the first successful commercial 
cracking unit 
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crude oil was not known to be so ex- 
tensive as it is now. 

4. High operating cost. 

5. Unsafe. 

Pupil: 6. A low grade product. They 
started working on various clay towers 
and improved the quality of the prod- 
uct. 

Leader: 1 believe with the Burton- 
Clark unit, the industry had not yet 
reached the quality difficulties — at 
least it was not uppermost in the 
thinking at that time—in 1915. 

Pupil: It would have a high content 
of fixed gases. 

Leader: Would it? 

2nd Pupil: No. 

Leader: Under the conditions of the 
operation of the Burton-Clark unit, 
would or would not you have a high 
gas yield? 

Pupil: Low. The temperature and 
pressures were very low. 

Leader: Would you consider it as a 
one-time-through operation, or would 
you consider that you had a high re- 
cycle ratio? 

Pupil: The return line from the 
aerial condenser would act as a recycle. 

Leader: Were you going to coke, 
that is, was that a coking operation, 
and what were the products yielded? 

Pupil: Coke was one of the residuual 
products. 

2nd Pupil: The hydrocarbons would 
tend to split in the middle of the chain 
rather than on the end—that would 
give you a low gas yield. 

Pupil: It seems to me that coke 
formation would indicate gas forma- 
tion. The product has to pass through 
the gaseous state before it can get to 
coke, and if there is a large amount of 
coke, it would mean a large amount of 
gas. 

Leader: Does the formation of coke 
indicate a large amount of fixed gas? 
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Pupil: It indicates elemental crack- 
ing down to component parts. 

2nd Pupil: The Coast stills, begin- 
ning about 1916, had temperatures 
of 650 to 700°F., (343 to 371°C.), 
but the long time factor, due to the 
large volume of oil in the shell still, 
resulted in local overheating, which in 
turn caused a considerable amount of 
gas formation. The Coast still had 
from 6 to 8 percent of gas formation, 
which is very high for that tempera- 
ture, as we think of it now. 

Leader: What does Sachanen say 
about the effect of pressure on gas 
formation? 

Pupil: He says it retards gas forma- 
tion (p. 115 of text). 

Leader: It reduces gas formation and 
these units were of relatively low pres- 
sure, were they not? That would in- 
dicate a relatively high gas yield, 
wouldn’t it? Where are all the men in 
the class who believe this unit yields a 
low gas percentage? 





Pupil: Gyro units gave high gas yield 
and they operated at practically atmos- 
pheric temperature. 

Leader: 1 believe that the Burton 
unit had a high gas yield. Perhaps it 
might be well to bring in the theoret- 
ical angle here—why is it that high 
pressures retard gas formation? 

Pupil: High pressures are supposed 
to keep the cracking in a liquid state 
more or less; and that, for some reason 
or other, makes the cracking take place 
in the middle of the chain and not near 
the end. 

Leader: Let us take two cases, one 
“A” and the other “B”, as in Fig. 4. In 
case “A’’, let us say we have atmos- 
pheric pressure and in case ““B” we have 
1000 lb. pressure and assume they are 
both at a temperature of 900°F. with 
the same hydrocarbon liquids in both 
cases. Under what conditions can “A” 
be heated to 900° at atmospheric pres- 
sure and what do you have to do in 
order to get this 900°? 

Pupil: Have a great volume. 

Leader: You would have to with- 
draw gas constantly in this vessel “A” 
to hold it at atmospheric pressure and 
the products of the reaction would 
constantly be escaping. What would 
that mean in terms of chemical reac- 
tion? What effect will that have on 
the final yield of products? Let us take 
a typical oil. Now, when this cracks 
to a lighter product, this lighter prod- 
uct will distill-off. What will happen 
in Case “B” if you hold 1000 Ib. pres- 
sure? 

Pupil: Ic will retain all the lighter 
materials. 

Leader: All this lighter material will 
remain in contact with the heavier 
material and you will set up a condi- 
tion of equilibrium between the lighter 
products and liquid products, and there 
will be many of the lighter products 
going back to the liquid to continue 





Fig. 3. The Burton-Clark unit, representing an important improvement 
of the first Burton unit 
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the chemical reaction and maintain a 
degree of reversibility. All you have 
left in Case “A” will be heavy mate- 
rial and the gases that would be formed 
here will not be returned. Isn’t that 
the law of mass action that applies; 
isn’t that all it amounts to? 

Pupil: Well, hardly. 

Leader: Why isn’t it? 

Pupil: That isn’t exactly a reversible 
reaction in Case ““B”. The reaction that 
takes place is a polymerization reaction, 
but it doesn’t really revert to the same 
compound as the original long chain 


hydrocarbon. 
(Note: This same point came up in the first meeting 
of the class.) 


Leader: That is possibly true. But 
you will return to compounds that 
have a similar boiling point range. The 
tendency for the cracking reaction to 
be directly reversible is very slight. 
After you have cracked the products, 
the tendency is for the cracked prod- 
ucts to join with each other to form 
polymers rather than unite with sat- 
urates. That is the way we make aro- 
matics, by the union of straight-chain 
unsaturated compounds. At low pres- 
sures, you would have to maintain this 
recycle gas in intimate contact with 
the liquid to get the same results as at 
higher pressures. That would indicate a 
very large vessel and there would be 


would not be included in the operating 
cost. 

Pupil: There would be high invest- 
ment and maintenance cost. 

Leader: Any other? Well, that is 
enough. Regarding coke formation, 
there really wasn’t so much coke made, 
it was just the inability to cope with 
its formation, wasn’t it, rather than 
the amount of coke formed? 

Pupil: It was not the quantity of the 
coke. 

Leader: All right, suppose we change 
point No. 1, Coke Formation and call 
it Coke Deposition instead. We can say 
coke difficulties of all kinds because 
they came in a variety of ways. 

Now, let’s summarize the various 
points we have discussed concerning 
the characteristics of the Burton-Clark 
process: 

1. Coke deposition 
Short cycle 
Low gasoline yield 
High operating cost 
Unsafe 
A low-grade product 
High cost and short life of 
equipment. 

Beginning with the Burton-Clark 
cracking unit, we immediately begin 
to approach the modern cracking still, 
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and the essential differences in the mod- 
ern cracking unit are based on the 
variety of methods employed to over- 
come these original difficulties. 

What was one method used? 

Pupil: They used a chain drag along 
the bottom of the shell still to try to 
drag the coke out. 

Leader: They employed the original 
shell still idea with the exception that 
they installed a drag to remove the 
coke—right? (Fig. 5.) 

Pupil: Yes, they had a pot at one 
end to catch the coke as it came out. 

Leader: They had a funnel that was 
later patented. This was a Coast unit— 
right? 

Pupil: Yes. 

Leader: Was the drag idea a Coast 
feature? 

Pupil: Yes. 

Leader: The novelty of the Coast 
still was the fact that they put a 
chain inside the still, operating contin- 
uously and coming down in a catch 
basin that was periodically emptied 
while the unit was in operation. What 
was the date of the Coast still in rela- 
tion to Burton-Clark? 

Pupil: 1916 to 1923. 

Leader: Has the Coast still idea con- 
tinued to the present day? 

Pupil: It was shut down about 1928, 
being superseded by tube stills. 

Leader: All right, this idea of the 
chain removal was abandoned. This was 
one effort to solve the coke difficulties. 
Let us have another method. Let us 
take coke difficulties. The next method 
was the use of tubes with increased 
velocity for the oil. 

Pupil: What about the old Fleming 
still, wasn’t it fired from the side? 
Wasn’t that one of the attempts to get 
away from coke trouble? 

2nd Pupil: Yes, it was. 

Leader: The one that was mentioned, 
—the use of tubes of high velocity— 
was that by pumping? 





very little liquid and a lot of gas. 

Pupil: May I ask a question? About 
what gravity residuum did the Coast 
stills run to? 

2nd Pupil: About 20 to 21 gravity 
and the charging stock would be gas 
oil of 34 gravity. 

Leader: Haven’t we made this pres- 
sure factor point clear? Are there any 
other difficulties that were encountered 
in the Burton-Clark process? 

Pupil: It was unsafe. 


Leader: That has been listed as the 
5th point, but what made it unsafe? 

Pupil: It had a large volume of oil 
under high temperature and pressure. 

Leader: Shouldn’t we add here as 


point No. 7 the high equipment cost 
and short life of the equipment? That 
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Fig. 5. The Coast still, which appeared about 1916 
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Pupil: Yes. 

Leader: Was the Fleming still then, 
one that employed an internal agitator 
to circulate the oil, a paddle or some- 
thing to stir the oil? (Fig. 6.) 

Pupil: The Fleming still was a tall 
vessel with all the firing done around 
the sides. The entire sides were fired 
and the bottom was screened from the 
fire. 

Leader: This was an effort to in- 
crease the area and cut down the heat 
transfer rate per square foot. It was 
insulated on the bottom and the firing 
was around the outside of the shell. 

Pupil: They had short cycles, I be- 
lieve. 

Leader: What happened to this idea 
—-was it abandoned? 


Pupil: Yes. 


2nd Pupil: | happened to go through 
an oil company refinery several years 
ago and looked at their Fleming stills; 
many were bulged around the sides, 
and I understand that was due to local 
overheating and firing from the sides. 

3rd Pupil: 1 think they had quite a 
bit of trouble with fires from those 
stills too; a lot of them burned down. 


Leader: Let us have another of the 
earlier ideas of solving coke difficulties. 
How about the coking chamber? 

Pupil: You mean next to the reac- 
tion chamber? 

2nd Pupil: It was started about 
r9el. 

Leader: The Dubbs patent was is- 
sued in 1915, just three years after the 
Burton patents. (Fig. 7.) What held 
the Dubbs back was lack of suitable 
pumping equipment and the fact that 
welding had not been perfected at 
that time. With the Dubbs chamber, 
the novelty feature was to introduce 
hot oil into a chamber, ‘‘vaporize-off” 
the liquids, and collect the coke in this 
chamber. Also a part of the patent 
was the introduction of cable or chain 
in order to remove the coke that had 
been deposited. How was that oil 
heated? 


Pupil: In connection with the 
method of heating, it is my opinion 
that the reason the Dubbs unit was not 
immediately accepted was that it kad 
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to follow the development of the pipe 
stills. 

2nd Pupil: They (Dubbs) developed 
that, didn’t they? 

lst Pupil: 1 don’t think they were 
any more instrumental in the develop- 
ment of pipe stills than Burton, 
Holmes, Manley, or Jenkins, or any 
other earlier units. 

Leader: This feature, then, of col- 
lecting coke, has continued and is in 
use today? All right, what are other 
methods employed? 

Pupil: Several different types of 
high-pressure stills, the Cross still in 
1920, for example. 

Leader: The Isom and Cross units 
were quite similar. The record I have 
isn’t too informative on this. The 
Cross in 1922 and Isom in 1915. What 
was the feature of the Cross still? 

Pupil: It operated at a high pressure. 

Leader: Any other feature? 
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Fig. 7. Sketch representing ele- 
ments of the first Dubbs unit 











Pupil: The Cross had the long soak- 
ing chamber that maintained the oil 
at the same temperature it had as it 
came out of the furnace. 

Leader: Was it a horizontal cham- 
ber? 

Pupil: Not exactly, I believe. It was 
a thick vessel, and has been pictured 
as being horizontal, but I believe it 
was slanting. 

Leader: It operated at high pressure 
—how high? 

Pupil: 600 to 700 pounds. 

2nd Pupil: Records indicate 600 lb. 
per sq. in. 

3rd Pupil: These reaction chambers 
were made by the Krupp Machine 
Works in Germany. 

Leader: What was the object of 
such a high-pressure vessel? 

Pupil: Soaking drum. 

Leadrr: All right, it was used as a 
soaking drum. What would you expect 
to accomplish in that? 





2nd Pupil: They made a synthetic 
crude, didn’t they? 

Leader: That’s right. What happened 
in that soaking drum? 


Pupil: Coke formed in that drum. 


Leader: Did they have to coke this 
drum out occasionally. 


Pupil: 1 think they did, because they 
released the pressure from that drum 
into the fractionating towers. 


Leader: This drum was for the pur- 
pose of coking the oil, and it is true 
that the coke deposition in the drum 
was not great, but they still had to 
clean the drum out frequently. How 
were they heating the oil then? 

Pupil: By tube still heaters. 


Leader: What was the other feature 
about this Cross Unit? 

Pupil: *It was equipped with Gray 
towers. 

Leader: That would be an extra fea- 


ture of treating rather than of 
cracking. 


Pupil: 1 believe they ran to fuel oil 
bottoms instead of coke bottoms. 


Leader: This is a gas-oil charging 
unit. They got around the coking fea- 
ture by charging with cleaner oil. 


Pupil: Those others were gas-oil too, 
the Cross and Fleming. 


Leader: The feature of the Cross 
Unit in addition to the soaking drum 
is that they stressed the clean oil 
charge. 

2nd Pupil: The Coast stills also 
jealously guarded the clean oil idea, 
and I think Burton-Clark did; I am 
not sure. If they didn’t keep the charge 
clean, it would blow them up, so it 
was a necessity. 

Leader: Wasn’t another main feature 
of the Cross Unit the longer operating 
cycle? 

Pupil: That was due to clean oil. 
That was a function of the charge. 

Leader: When did they begin recy- 
cling oil through the unit? The Cross 


was one of the first. What was an- 
other? 


Pupil: Universal is the owner of the 
clean recycle patents, but I believe 
Cross was the first to recycle. 
2nd Pupil:+ No, I think Jenkins 


was. 





*Note: The earliest Cross Units were developed be- 
fore Gray towers were commercially available in 1924. 
Note: Patent litigation is not a feature of this 
class. Discussion of this kind is to bring out ideas and 


methods primarily. 


Epiror’s Note: Proceedings of additional 
class meetings will appear in subsequent issues 
of The Petroleum Engineer. 
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General view of Salem gasoline plant of Warren Petroleum 
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Gasoline Plant Processes Gas 
From Four Zones 
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ZS ENGINEER 


x¢+Compression-absorption plant in Salem field, Illinois, 


designed for 20,000,000 cu. ft. of gas per day 


—Senlare 


1 ee Warren Petroleum Corpora- 
tion’s natural gasoline plant re- 
cently constructed near Salem, in 
Marion County, Illinois, has several 
unusual features. The plant was de- 
signed to process 20,000,000 cu. ft. of 
gas per day, from which it was esti- 
mated approximately 50,000 gal. of 
26-lb. Reid vapor pressure natural gaso- 
line could be extracted. This plant was 
placed in operation about the middle 
cf November, 1940, and to date has 
performed in accordance with expecta- 
tions. 

Gas at this plant is gathered from 
approximately 700 wells, producing 
from four different producing zones. 
Two of these zones, the Benoist and 
Aux Vaux, are sand formations; the 
McClosky and Devonian are lime for- 
mations. Typical of lime pays, the de- 
cline has been quite rapid in the Mc- 
Closky and Devonian. The decline 
curve is flattening out for these zones, 
however, and will be at a much slower 
rate over the next few years. The 
Benoist and Aux Vaux sand pays, true 
to the reputation of sand zones, have 
shown less rapid decline. It is antici- 
pated that the decline curve for these 
will be quite flat. It is also believed 
there will be a decided flattening of 
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first became identified with the petroleum in- 
dustry when he joined the staff of the Trans- 
continental Oil Company at Nowata, Okla- 
homa—lLater he went with the Big Lake Oil 
Company at Big Lake, Texas, his duties there 
being those of a chemist—Subsequently he 
was with the Signal Oil and Gas Company for 
a period of eight years, three years as a 
chemist and five years as superintendent of 
the Texas Division, making his headquarters 
at Santa Rita, Texas—Immediately prior to 
going with Warren Petroleum Corporation on 
June 1, 1940, as head of the engineering de- 
partment, he was with Gas and Oil Products, 
Ltd., Alberta, Canada, as general superintend- 
ent. 
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the composite decline curve for the 
entire field. 

Gas entering this plant contains hy- 
drogen sulphide in appreciable quanti- 
tics. To date, however, hydrogen sul- 
phide has offered no difficulties in 
operation. The Benoist and Aux Vaux 
sand zones appear to be free of this 
undesirable constituent, but both lime 
zones are contaminated; the Devonian 
being the worst offender in this regard. 


Approximately 10 inches of vacuum 
is maintained on the compressor suc- 
tion header. Atmospheric pressure is 
maintained at wells by the installation 
of vacuum regulators on various leases. 
Back-pressure regulators are also pro- 
vided to prevent excessive pressure on 
wells and separators in case the com- 
pressor plant is temporarily shut down. 
Drips are provided to remove any con- 
densate or oil that might accumulate 
and interfere with the transmission of 
gas. This is of great importance in this 
field where the gasoline content is high 
and sub-zero weather prevails during 
the winter months. 

The compressor plant consists of five 
400-hp. angle-type direct - connected 
gas-engine-driven compressors. The 
compressor cylinders are of 27-in. bore 
and power cylinders are of 14-in. bore 
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Compressor end of 400-hp. direct-driven engines showing 
the intake manifolds 
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and 14-in. stroke. Four compressors are 
utilized wholly on the gathering system. 
The fifth compressor is divided, having 
one cylinder on field service and one 
cylinder on recompression of plant 
vapors. Compressors operating on gas 
from the field lines maintain approxi- 
mately 10-in. vacuum on the suction 
header, discharging gas at 45 lb. The 
recompressor cylinder operates with an 
intake of approximately 35 lb. and a 
discharge pressure of 260 lb. 

Engine and compressor cooling is 
done in an entirely enclosed cooling 
system. Each compressor .unit has 
an individual centrifugal circulating 
pump driven by V-belt from the en- 
gine flywheel. Water, after passing 
through engine and compressor, is 
pumped through open-section coolers 
installed in the cooling tower where 
heat is removed. Make-up water for the 
closed engine cooling system can be 
taken from steam condensate or treated 
water supply. 

All engines are provided with auto- 
matic high temperature ignition cut- 
outs. Oil coolers and intake air filters 
are installed on all engines. 

Gas from the compressors goes 
through conventional open-section 
coolers in the tower to the scrubber in 
which heavy condensate is removed. 
After passing the scrubber, the gas 
enters a 7-ft. by 40-ft. absorber con- 
taining 20 trays, flowing countercur- 
rent to down-flowing oil in the usual 
manner. Provisions have been made for 
inter-cooling in the absorber if ~ and 
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when necessary. Oil at the rate of 600 
gal. per min. is circulated by direct- 
connected steam-turbine-driven cen- 
trifugal pumps. Enriched oil, after 
leaving the absorber, follows the con- 
ventional flow scheme through heat 
exchangers to preheater where the 
temperature is elevated to 370°F. 
(188°C.). From the preheater oil is 
introduced into a 6-ft. by 40-ft. dis- 
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tillation unit. The distillation unit is 
a specially designed bubble tower com- 
bining distillation, dephlegmation, and 
partial dehydration. Stripped oil, upon 
leaving the distillation unit, follows 
the usual course through heat ex- 
changer to cooler back to the absorber. 
Water collected in the preheater leg is 
returned directly to the boilers. 

End-point gasoline leaving the dis- 
tillation unit passes through open-sec- 
tion condensers to a 7-ft. by 30-ft. 
raw surge tank. Vapors from the raw 
surge tank are picked-up by the re- 
compressor and compressed to 260 |b. 
and then cooled. Recompressor gases 
and condensate, after passing the cool- 
ers, enter an accumulator where gases 
pass through a back-pressure regulator 
to the residue system. Condensate from 
the recompressor accumulator is intro- 
duced into the primary fractionator 
under its own pressure. As gases from 
this accumulator carry only a small 
amount of marketable products, no 
further processing is attempted. 

Raw end-point gasoline is taken 
from the raw surge tank by a close- 
clearance feed pump and introduced 
into the primary fractionator together 
with the stream from the recompressor 
accumulator. Propane, hydrogen sul- 
phide, and dissolved gases are removed 
from this tower as overhead products. 
The bottom stream from this tower, 
consisting of isobutane and heavier, is 
taken to the treating plant where the 
removal of any remaining hydrogen 
sulphide is accomplished at 175 lb. 
After passing through the treating 
plant, this stream is introduced into 
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The evaporator pictured is a combination 16-tray stripping still, dephleg- 
mator, and dehydration unit in one tower. One end of the heat-exchanger 
bank appears in the foreground 







































Here’s Why: 


Cooper-Bessemer single-acting com- 
pressor cylinders — on modern G-MV- 
angle units for handling extremely high 
discharge pressures — are simple and 
accessible. Removing discharge valves 
gives ready access to suction valves. 
Pistons and rods are easily removed 
through discharge valve openings. With 
inlet valve in the piston face, suction 
pressure backs the piston... only the 
difference between suction and discharge 
pressures acts on the piston rod, and 
only suction pressure is on the rod pack- 
ing at any time. Inlet and discharge 
piping is greatly simplified. ADDED 
advantages help make these units your 


best buy for recycling. Ask our repre- 
sentative for details, also names of users. 


Single-Acting 
Cylinders 
Lick the 
Toughest 
_ Jobs 
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THE COOPER-BESSEMER CORPORATION 


Mount Vernon, Ohio — PLANTS — Grove City, Pennsylvania 


‘3 West 43rd St., New York City 201 East Ist St., Tulsa, Okla. 
westment Bldg., Washington,D.C. 631 Spring St., Shreveport, La 


oy 10m od Ras) OE Mok -Valol-11-1 em Grol ita 


Box 1856, Pampa, Texas WNelolalelilo Ml =}iolo mmm Ole lle MEF ol: 
Box 454, Greggton, Texas 529 M&M Building, Houston, Texas 
1501 Arcade Building, St. Louis, Missouri 
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One Sure Way... 


you can beat the Guessing Game 





Don’t Guess when completing an oil well! 
2} eeeapey both large and small, in increasing numbers, are 


seeing for themselves that there is no adequate substitute for a 

careful, scientific analysis of cores made at the well as coring progresses. 

Only in this way can the operator be assured of reliable and prompt 

(usually within 3 hours) information upon which to make his decisions regarding 
completion, production and evaluation problems. 

Core Laboratories, Inc., offers its clients (1) a back-ground of experience cover- 
ing most of the oil producing areas of the United States; (2) a nation-wide service of 
completely equipped portable laboratories available at most drilling sites in the U.S.A. 
on a few hours notice. 


A WRITE FOR Bulle- 


tin “A” which gives the 
al Old ories. nc. interesting story of our 
portable laboratories and 


Complete Labonatony Analysis af The We services available thru- 


out the United States. 


GENERAL OFFICES — SANTA FE BLDG., DALLAS 


Base Points Located in the Following Cities: 
EXAS: HOUSTON, CORPUS CHRISTI, WICHITA FALLS ca LOUISIANA: COTTON VALLEY, LAKE CHARLES, LAFAYETTE * OKLAHOMA: OKLAHOMA CITY 
ILLINOIS: CENTRALIA @ CALIFORNIA: BAKERSFIELD, LOS ANGELES 
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the secondary fractionator where nat- 
ural gasoline is removed as a bottom 
product and isobutane and normal bu- 
tane taken overhead. Natural gasoline 
from this tower is taken continuously 
through solid copper sweeteners to 
storage. Isobutane and normal butane 
taken overhead from the tower are, 
after condensing, pumped into the final 
fractionator where the normal butane 
is removed as a bottom product and 
isobutane taken overhead. These prod- 
ucts follow the usual flow to storage. 

Steam is supplied by a battery of five 
125-hp. locomotive-type boilers. The 
boilers are equipped with latest type 
automatic liquid-level and steam-pres- 
sure controls. All boilers and steam 
pipes are insulated to conserve heat and 
to prevent uncomfortably high tem- 
peratures in the boiler room. Water 
is supplied to boilers by two out- 
side- packed simplex pumps working 
through a differential governor. One 
pump only is required to supply boil- 
ers. Make-up feedwater is taken from 
general plant supply, water being re- 
ceived in either of two 500-bbl. water- 
treating tanks in which water is treated 
by the lime-soda process to 10 to 12 
p.p.m. of incrusting hardness. After 
treatment and settling, water is 
pumped to a 500-bbl. tank serving as 
treated water storage. Water is taken 
from the latter tank by automatically 
controlled pumps and introduced into 
the combination water heater and hot 
well where the temperature is raised 
to approximately 200°F. (93°C.). At 
this temperature dissolved oxygen and 
carbon dioxide in the water are re- 
duced so that no appreciable corrosion 
occurs. 

Cooling at this plant is done in a 
conventional 20-bay redwood cooling 
tower, 13 decks high. Water, after 
passing the evaporating decks, is col- 
lected on a collecting deck and dis- 
tributed to various cooling sections. 
Water for cooling is circulated by two 
2500-gal. per min. centrifugal pumps 
direct-connected to latest type multi- 
cylinder gas engines. A gas-lift system 
has been installed to serve as an emer- 
gency standby. Due to hydrogen sul- 
phide present in residue gas it is not 
practical to use gas lift for continuous 
operation. 


Storage facilities for natural gaso- 
line consist of ten 10-ft. by 40-ft. 
tanks having an approximate total ca- 
pacity of 250,000 gal. Two tanks of 
the same size, but designed for higher 
working pressure, are provided for iso- 
butane and normal butane storage. One 
7-ft. by 30-ft. and two 7-ft. by 40-ft. 
tanks are provided for storage of pro- 
pane. All 10-ft. tanks were fabricated 
with hemispherical heads. Tanks of 
smaller diameter were fabricated with 
conventional dished heads. 
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A modern 12-car steel loading rack 
has been installed on the railroad spur 
situated approximately 2000 ft. from 
the plant. Provisions have been made 
to load natural gasoline, butane, iso- 
butane, and propane. Natural gasoline 
is pumped to the loading rack by a 
direct-connected electric-motor-driven 
centrifugal pump at the rate of 400 
gal. per min. Butane, isobutane, and 
propane are loaded by high-pressure 
close-clearance pumps through separate 
lines. Facilities are also provided for 
truck loading of butane, ‘sobutane, and 
propane near the plant. 

All buildings are of steel and cor- 
rugated-iron construction. Concrete 
floors and sidewalks are installed 
throughout the plant. Fractionating 
towers are housed to a height of ap- 
proximately 25 ft. Fractionating 
pumps, oil-circulating pumps, still re- 
flux pumps, and the main instrument 
panel are housed in this building. An 
extension of this building houses all 
equipment used in connection with 
treating. All pressures and tempera- 


ttt ed 


Absorber designed for a gas ca- 

pacity of 20,000,000 cu. ft. per 

day and maximum oil circulation of 
700 gal. per min. 








tures ate automatically controlled. In- 
struments for the three fractionating 
columns are installed in one central 
instrument panel. 

Due to the presence of hydrogen 
sulphide in the process stream it is nec- 
essary to treat the liquid gas products 
to prevent corrosion. Isobutane and 
heavier products are treated by a caus- 
tic soda wash between the primary and 
secondary fractionators. Propane carry- 
ing approximately 30 grains H.S per 
gal. is taken to a separate treater in 
which intimate contact is made with 
caustic soda solution. After caustic 
treatment and settling, this stream 
passes through drying columns for the 
removal of moisture. Driers are de- 
signed to use either solid calcium chlo- 
ride or activated alumina. At present, 
due to lack of facilities for drying 
alumina, calcium chloride is being used. 

Reboiler steam for primary and sec- 
ondary fractionators is taken from the 
main steam line at a pressure of 235 lb. 
The final fractionation between jiso- 
and normal butane requires a large 
amount of heat in the reboiler; this heat 
is supplied by exhaust steam from the 
oil-circulating turbines. Due to high re- 
flux ratio required for this tower, steam 
consumption is quite high per gallon 
charge. This tower operating at ca- 
pacity would require a heat input in 
excess of 10,000,000 B.t.u. per hour. 

The extremely high propane content 
of gas entering the plant (about 6.5 
gal. per M. cu. ft.), requires consider- 
able increase in condenser cooling sur- 
face over that normally required. The 
excess propane content also increases 
the recompressor load to a great extent. 
Butane, in incoming gas, equals 2.2 
gal. per M. cu. ft. When processing 
20,000,000 cu. ft. daily, with a normal 
butane extraction of 90 percent, this 
plant will produce approximately 
16,000 gal. of normal butane in ex- 
cess of 26-lb. Reid requirements. 

Great care was exercised by the de- 
signers of this plant to assure safety. 
All pressure vessels have designed work- 
ing pressures well above their actual 
operating pressure. Extra heavy valves 
in the process area are all cast steel and 
have a very high factor of safety. An 
additional safety feature is the installa- 
tion of a master switch near the main 
entrance of the plant. By operating 
this switch all compressors can be shut 
down. This switch also closes the mas- 
ter gas fuel valve to boilers and opens 
a steam snuffer line to fire boxes. 

The Frick-Reid Supply Corporation 
designed and constructed the plant on 
a contract basis. 

Acknowledgment is made to J. R. 
Strain of the Warren Petroleum Cor- 
poration staff for the photographs that 
accompany this article. 
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PERFORMANCE 


ON /5% OF THE WELLS 
IN THE EAST TEXAS FIELD 


ee was made in the East Texas Field, in oil—and in oil- 

well cement. In 1930, ‘Incor’ cemented Dad Joiner’s +3 Daisy 
Bradford and the other discovery wells. Ten years later, ‘Incor’ 
cemented the McVey Well, at Kilgore, 25,000th in the Field. In that 
10-year period, 78°% of all the wells in East Texas were cemented 
with ‘Incor’ and Lone Star. 


Today, 3,100,000 sacks of ‘Incor’ lie behind many 
million feet of pipe in East Texas, helping to pro- 
tect a total investment of upwards of $250,000,000. 


That says performance—performance befitting an Oil Man’s Ce- 
ment—the same kind of performance that Lone Star, ‘Incor’* and 
‘Starcor’* are giving today in every leading field. 

To maintain this outstanding performance record, in the face of 
constantly changing conditions, the Lone .Star Cement Corpora- 
tion never lets up studying cementing problems in the field—and 
backs up this field research with continuing product research in 
the Lone Star Oil-Well Cement Research Laboratory. That is how 
‘Starcor’ was developed, for deep wells and high temperatures. And 
that is why Oil Men can rely on Lone Star to keep on keeping 
abreast of the Industry’s ever-changing needs. ‘““When better ce- 


ment is made, Lone Star will make it.” *Reg. U. S. Pat. Off. 


LONE STAR CEMENT CORPORATION 
DALLAS: Santa Fe Building HOUSTON: Shell Building 
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Dredging Green's Bayou preparatory 


to laying a pipe-line crossing 
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Excessive Rains Present Difficulties 
in Laying Oil Line 


Xt Special practices adopted to cope with unusual conditions in construction 
of system from East Texas field to Gulf Coast 


NPRECEDENTED rains 

throughout the entire area from 
East Texas to the Gulf Coast the last 
three months of 1940 made the laying 
of the Pan American Pipe Line Com- 
pany’s new system between Kilgore 
and a point near Houston an extremely 
difficult task and an outstanding ac- 
complishment. To an outside observer, 
giving consideration to the mud and 
water through which the line was laid, 
the difficulty of getting heavy equip- 
ment into and along the right-of-way, 
and similar handicaps, the fact that the 
job could be accomplished at all is 
something of a cause for wonder. 

Heavy rains began the early part of 
October, about the time the laying of 
the line got underway, and continued 
almost without interruption into Jan- 
uary. The occasional few days be- 
tween rains had to be seized upon to 
accomplish such work as coating and 
welding that could not be done when 
the pipe was wet. 

A group of pictures taken at va- 
rious times during the work accom- 
pany this article and help present 
Fig. 1. Section of pipe is laid above- 

ground; ditch will be dug when 


conditions permit 
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graphically the handicaps under which 
the workmen labored. Fig. 1 shows a 
section of pipe laid aboveground. The 
ditch has not been dug but will be 
when conditions permit. This proce- 
dure was necessary in many instances 
in the lowlands and swamps. 

Fig. 2 illustrates the manner in 
which the electric welding equipment 
was mounted on sleds; to mount them 
in the customary manner on pick-up 
trucks or trailers was impracticable, as 
the trucks would mire down. These 


sleds were pulled by tractors. Another 
interesting welding scene is shown in 
Fig. 3. With water completely cover- 
ing the ground a rough platform of 
planks and skids has been built upon 
which the welder could work while 
welding the underside of the pipe. 
Oftener the rule than the exception, 
the trench filled with water and caved- 
in (Fig. 4) before the pipe could be 
welded and coated. Obviously, the line 
could not be lowered into the ditch 
until the water had been dispelled and 
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SEE THE 


NTERNATIONAL TRUCKS 


IN EVERY modern line and every de- are all-truck trucks, built better than 
tail of advance engineering these great ever to give you befter trucking serv- 
new International Trucks tell you their ice at /ower cost. 
own story. New power and speed... a ' : 
Ihe new Internationals bring you 
new strength and endurance... new : 
: new double-anchor hydraulic brakes, 
performance and economy .. . the New ’ 


BS ie ined Is! sealed-beam headlights, longer easy- 
-Line tnternationals: 4 


riding springs, safety glass through- 
Here is an ultra-modern product out, a new all-steel Safety Comfort- 

superbly qualified to advance the high Cab, and many other features. 
reputation for performance that Inter- : 
: mag ce Ask the International Dealer or 
national Trucks have maintained for 
Branch to demonstrate these trucks to 
more than 30 years. ; ; ; 
. your full satisfaction ... Meanwhile, 

As always, the new Internationals write for a catalog. 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue Chicago, Illinois 


See These NEW Beauties 
at the Nearest 


NTERNATIONAL Truck Dealer’s 
THE NEW GREEN DIAMOND ENGINE 


New International-built truck engines 
drive these New Internationals. If you're 
a truck user, the name Green Diamond 
Engine will soon be linked in your mind 
with greater power and per- 
formance, combined with 

greater fuel economy. It's ex- omy 
clusively International! 
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the caved-in dirt removed. If the 
water remained for too long a period 
quite often the pipe was welded and 
coated and left on skids awaiting the 
time when it could be lowered-in. In 
this photograph the pipe can be seen 
strung along the right-of-way pending 
more favorable conditions. 

At times even the tractors had dif- 
ficulty coping with the mud and 
water, sometimes almost completely 
bogging-down, as shown in Fig. 5. 
It is being used here to pull a stringing 
truck loaded with pipe into the right- 
of-way. This practice had to be fol- 
lowed on numerous occasions. Fig. 6 
shows the coating and wrapping ma- 
chine operating through a rather wet 
stretch of country. 

These photographs illustrate a few 
of the instances in which special prac- 
tices had to be adopted to cope with 
unusual conditions. 

The route of the new line is from 
a point about 7 miles north of Kilgore 
in the East Texas field almost due 
south to a point 1 mile south of the 
Houston Ship Channel where it con- 
nects with an existing 12-in. line ex- 
tending to the Pan American refinery 
at Texas City. The size of the line 
pipe from Kilgore to the Douglass sta- 
tion, a distance of 58 miles, is 103/-in. 
O.D. The rest of the distance the line 
is constructed of 1234-in. O.D. pipe. 
The total length of new line laid is 
approximately 200 miles. 

The system is designed for an oper- 
ating pressure of 700 lb. per sq. in. 
and a capacity of 50,000 bbl. per day. 
Two different grades of crude oils are 
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Fig. 3. The ground is covered with 
water and the welder uses a roughly 
constructed platform to keep from 
getting wet while welding on the 
underside of the pipe 
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being transported, the lighter gravity 
oil produced in the East Texas field 
and the heavier oil from the Cayuga 
field in Anderson County, the two 
grades being “batched” through the 
line. An existing 8-in. line has been 
leased from The Texas Pipe Line Com- 
pany to move the crude oil from the 
Cayuga field to the Douglass station. 

Insofar as possible, conventional 
methods of pipelining were employed. 
Stringing was by trucks from con- 
venient shipping points along the line. 
The pipe came in double random 
lengths of approximately 40 ft. Weld- 
ing was by the stove-pipe method; 
the joints were lined-up by tractors 
equipped with booms and clamps were 
applied. The tack welds were then 
made, the stringer bead run, followed 


by the second and third beads and the 





Fig. 2. Welding equipment had to 
be mounted on sleds because 
of the mud 
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finishing weld. In each spread 12 weld- 
ing machines were used, two for tack- 
ing, two for running the stringer 
beads, and eight for making the re- 
maining three beads. Welding rods 
were of 3/16-in. and 5/32-in. size. 

After welding, the pipe was cleaned 
by a traveling-type machine and 
coated and wrapped over its entire 
length. An asphaltic-base coating was 
applied to a thickness of approximately 
3/32-in. followed by a 15-lb. asbestos- 
felt wrapper. The coating and wrapper 
were applied by machine in a single 
operation. In the matter of coating 
river crossings, an exception was made 
in the general procedure. To give the 
pipe additional protection at these 
points a flood coat of enamel was ap- 
plied over the wrapper. 

Numerous rivers and bayous were 
crossed in the construction of the line. 
These included the Sabine River, East 
Fork Angelina River, Angelina River, 
Neches River, the old bed of the 
Neches River, Trinity River, Luce 
Bayou, San Jacinto River, and Green’s 
Bayou. In making these crossings, steel 
sleeves 30 in. in length were welded 
over each joint to give reinforcement. 
River clamps weighing 1800 Ib. each 
were spaced every 20 ft., and, as men- 
tioned, the pipe was given additional 
coating. The joints of pipe composing 
the crossing were welded on shore and 








TABLE | 

Name of Size of pipe, Ft. of pipe 
crossing in, in Crossing No. clamps No. sleeves 
Sabine River 10% 500 12 13 
East Fork 

Angelina River 1054 200 5 6 
Angelina River 1234 1100 15 28 
Neches River 12% 500 15 13 
Neches River (old bed) 12% 400 15 11 
Trinity River 12% 1800 40 46 
Luce Bayou 12% 600 16 
San Jacinto River 12% 650 20 17 
Green’s Bayou 1234 500 12 13 
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A STRAIGHT LINE 


Is The Shortest Distance 
Between IwoP 
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Likewise,straight from the well, through the Petreco Electromatic Flowline 
Dehydrator direct to storage is the shortest distance to additional savings and 
larger profits on all emulsified production. 

It has been definitely established that "ageing" usually makes emulsions 
more difficult to break. By treating the production immediately, as produced, 
the Petreco flowline system handles the toughest emulsions most efficiently and 
economically. The ready response of fresh oil to electrical treatment permits 
many emulsions to be broken without any heating whatever. Added to the sav- 
ings for fuel, the reduced treating temperature practically eliminates gravity 
losses. Further savings due to the lower equipment investment result from this 
simple, direct method. 

Petreco engineers and laboratory facilities are available to determine the 
adaptability of flowline treatment to your emulsion problems. This service is 
rendered without cost or obligation. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
General Offices: 530 West Sixth Street, Los Angeles, California 
Gulf Coast Division. Eastern Division: 
1312 Petroleum Bldg., Houston, Texas 648 Edison Bldg., Toledo, Ohio 
Representatives In Principal Oil Fields and Refining Centers 
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pulled into place by tractors equipped 
with winches. The tabulation in Table 
1 gives data on the various crossings. 


All highway and railroad crossings 
were cased and vented, and gate valves 
were placed at river crossings and 
pumping stations. 

The line was tested in two sections. 
Before the entire line was completed 
that section between Sabine station and 
Douglass station was given a 24-hr. 
water test at 1000-lb. pressure. When 
completed, the line from Douglass sta- 
tion to the end was tested in the same 
manner. 

The gathering system in the East 
Texas field was designed insofar as 
possible to take advantage of gravity 
flow. Two separate systems transport 
oil to the Sabine station. One is termed 
the north system, the other the south 
system. Flow through the north system 
is entirely by gravity. This system is 
composed principally of 4-, 6-, 8-, and 
10-in. pipe. The south system is 
principally of 4- and 6-in. pipe and 
combines gravity and pressure flow. In 
both systems there are lateral lines to 
tank batteries of 2- and 3-in. pipe. 
Approximately 85 miles of new lines 
were laid in the gathering system and 
many miles of existing lines were ac- 
quired from other companies. 

Four main line stations have been 
constructed, prime movers consisting 
of Diesel engines driving centrifugal 
pumps. The stations are: Sabine sta- 
tion, near Kilgore; Douglass station, 
near the town of the same name; Liv- 
ingston station, 7 miles northwest of 
Livingston, and San Jacinto station, 
northwest of Sheldon. Details of these 
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Fig. 6. Coating and wrapping 
the pipe 
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Fig. 4. Ditch has partly caved-in and 
filled with water due to the exces- 
sive rains 
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stations, as well as of the field stations, 
will be given in another article to 
appear in the March issue of The 
Petroleum Engineer. 

Williams Brothers Corporation, 
Tulsa, Oklahoma, and Houston, Texas, 
was the contractor for laying the line. 
Hudson Engineering Company, Hous- 
ton, Texas, contracted the construc- 
tion of the pumping stations, and 
Sanderson and Porter, New York, New 
York, were the design engineers both 
for the line and stations. 
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Fig. 5. Tractors were used overtime to 
haul pipe and heavy equipment into 
and along the right-of-way 
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Why the Mission Split-Rubber 
Principle Permits Faster 
Swabbing With Safety .. 


Exceptionally large fluid passage, m a de 
possible by the split-rubber principle, results in 


a faster falling swab. 


Heavy Duty Rubbers and solid swab mandrel 


lift heavier loads without trouble. 


Simple, Rugged Construction: no valve — 
solid mandrels—coarse threads—long life rub- 
bers. These features of the Mission Swab reduce 


maintenance costs. 


In keeping with Mission’s policy of continuous de- 
velopment, the New Mission Swabs give even longer 


life than ever before. 


Try the Mission Valveless Swab on your next 
swabbing job. Find out how much faster it makes 
round trips. Notice how much more fluid it lifts. 
See how durable the rubbers are. In short, discover 
how much it reduces swabbing costs. Mission Man- 
ufacturing Company, Humble Road, Houston, Tex. 


Export office, 30 Rockefeller Plaza, New York. 

















You Can Swab Faster and Safer 
with 


MIS SIaN 


VALVELESS SWABS 




















GOING 
DOWN 


(left) 


The large fluid passage 
through Mission Valve- 
less Swabs permits 
faster falling, faster 
round trips, faster 
swabbing. 


LIFTING 
THE LOAD 


(right) 


Heavy Duty rubbers and 
rugged swab construc- 


. tion permits you to lift 


a heavier load each trip 
. thus reducing the 


number of trips neces- — 


sary. 
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One Derrick Serves 


Five Wells 


x Close-spacing of ‘‘slant-hole’’ wells is 





Fig. 1. Every other derrick serves 5 
‘‘slant-hole’’ wells 
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S A PART of the program by 
A which a large number of direc- 
tional, or “slant-hole” wells are cur- 
rently being drilled at Huntington 
Beach, California, an interesting plan 
has been adopted whereby one derrick 
is made to serve the needs of five wells. 
Initial investment is, of course, re- 
duced but the more important reason 
for devising the multi-purpose derrick 
was to overcome the handicap of close 
spacing between the slant-hole wells. 

The directional-drilling program 
was begun about two years ago north 
of Ocean Boulevard on a narrow tract 
upon which a number of vertical holes 
had been drilled in a straight line 
parallel to the beach several years be- 
fore. A second row of producing wells, 
also vertically drilled, is situated near 
the cliff on the beach side of the 
boulevard. The need for the slant-hole 
wells is based on the presence of an 
oil zone offshore, so that the bottoms 
of wells producing from the forma- 
tion are about 1500 ft. distant from a 
vertical line projected through the 
wellhead. 

The program as approved calls for 
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reason for designing movable derrick 
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Fig. 2. Method of bolting down 
movable derrick leg 
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a group of five slant-hole wells to be 
completed between two of the vertical 
wells —all to be in a straight row 
paralleling the boulevard, as shown in 
Fig. 1. Ultimately, 85 of these wells 
are to be drilled, consisting of 17 
groups of 5 wells each. 

Restrictions designed to guard 
against interfering with the outer row 
of wells required that the slant holes 
be confined within a 50-ft. diameter 
circle until the vertical wells were 
passed. At the bottom of the hole the 
limitation on deviation requires the 
well to be within a 100-ft. diameter 
circle. 

At the outset it was obvious that 
sufficient space would not be available 
to permit leaving the drilling derricks 
over the holes because of he close 
spacing of the five wells in each group. 
As quickly as a well was completed, 
therefore, the drilling derrick was 
skidded to the next location, leaving 
the completed well temporarily with- 
out facilities for servicing, except by 
a portable machine. 
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Fig. 3. Individual oil-gas separator and meters are provided 
for each group of wells 
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During preparation for drilling, it 
was decided that each string of tools 
should be rigged-up with the drilling 
engine and drawworks set on the side 
of the well facing the boulevard. A 
concrete pad, with the surface only a 
few inches above ground level, was 
poured upon which the superstructure 
was anchored while drilling. After the 
well is completed, this pad serves 
admirably for a foundation upon 
which to drive the portable pulling 
unit and anchor it down with turn- 
buckles attached to rings in the con- 
crete pads. 

After a group of five wells has been 
completed, a concrete apron is con- 
structed surrounding the entire group, 
as shown in Fig. 1. Service lines, in- 
cluding piping to the casinghead, flow 
lines, and electric conduit were laid 
and covered with the concrete. At the 
same time, two railroad tracks were 
installed, having the tops of the rails 
flush with the concrete surface. Heavy 
plates of steel, attached to the rails, 
are imbedded in the concrete and are 
provided with holes for dowel pins 
threaded to receive studs with nuts for 
bolting-down the derricks. 

Upon these two rails, a service or 
production-type derrick was erected, 
one for each group of five wells, rest- 
ing on four flanged wheels, one under 
each derrick leg. A special foot was 
att?ched to each leg of the derrick in 
which the flanged wheel was inserted 
with a bearing pin to hold it in place, 
as shown in Fig. 2. The derrick foot 
includes a horizontal plate that clears 
the rail only enough so that it will 
not bind when the derrick is moved. 
Holes in this plate coincide with the 
holes in the heavy steel plates imbedded 
in the conercte so that the derrick may 
be bolted-down when it is moved over 
the well. 
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The derrick is of the conventional 
pumping type, equipped with crown 
bleck and wire-line sheaves and a 
finger board on which the derrickman 
stands, when rods and tubing are being 
pulled. In these derricks, a basket is 
installed on which to hang the stands 
of rods to keep them straight. Tubing 
is ordinarily stood in the derrick, rest- 
ing on a cushion of boards laid on the 
concrete apron, and usually fitted with 
thread protectors as each double is 
raised from the casing. Oil strippers 
are employed both on rods and tubing 
to prevent oil from spilling over the 
concrete apron. The stripper used for 
tubing has compressible rubbers oper- 
ated with carbon dioxide contained in 
conventional-type cylinders, connected 
to the stripper case by a rubber hose. 

The pulling machine is powered by 
a conventional automobile engine that 
is used only for roading purposes, and 
a second engine, on the bed of the 
truck, is fueled with natural gas ob- 
tained by connecting a service hose 
to one of the gas outlets at the side 
of the pumping unit. These fuel con- 
nections are flush with the concrete 
apron with a collar opening at the top 
so the connections may easily be made, 
and when not in use, are simply closed 
with an ordinary cast-iron plug. 

The units used for pumping these 
wells are about equally divided be- 
tween gas-engine and electric-motor 
drive. Multicylinder gas engines are 
attached to the I-beam sills on ade- 
quate mountings so that control of 
the V-belts can be maintained. Electric 
motors are mounted in a similar man- 
ner, and both types of drives have 
adjustable speed controllers, built in 
the driving sheave. A control wheel 
that moves the power unit backward 
and forward, also slips it slightly side- 
wise so that when the sheave is made 





larger or smaller to effect a speed 
change, the sheaves will remain in 
perfect alignment. The units have 
built-in compressed-air shock absorb- 
ers to cushion the end of the stroke of 
the rods, either at the top or the 
bottom of the stroke, utilizing a large 
vertical cylinder and piston attached 
between the pitman and the head of 
the walking beam. Air is automatically 
maintained at the required pressure 
with a built-in compressor that is ad- 
justable for stroke and pressure. All 
bearings of the unit are lubricated 
with pressure fittings, having exten- 
sion tubing attached to the working 
parts so that the pumper may grease 
the parts without climbing or using 
a step ladder. 

For safety and accessibility, each 
pumping unit is enclosed in individual 
guards made of heavy wire cloth cov- 
ering all exposed rotating parts, and 
a sheet steel case for power transmis- 
sion belting. Around the tubinghead 
a pipe guard is installed so that an 
employee, or others, cannot get in the 
travel of the polished rod and beam. 
The tubinghead guards are placed in 
dowel holes cased with pipe and are 
locked at the opening side with a heavy 
hook. The side screens are attached to a 
heavy angle-iron frame diagonally 
braced, with slip joint hinges so that 
they may be easily removed. A slip 
joint pin locks the guard in a closed 
position when the unit is running, but 
makes it easy to expose an entire side 
of the unit when cleaning or servicing. 

Maintenance is seldom required, ex- 
cepting lubrication, and an occasional 
painting when the surface of the metal 
becomes dull and shows signs of rust 
caused by the salty air. 

To measure the output of individual 
wells, meters are installed at the edge 
of the concrete apron with a small 
separator between the tubinghead and 
the meters. The quantity of fluid that 
the well is making is registered on a 
dial directly in barrels, the separated 
gas flowing into the oil line downstream 
from the meter so that both travel 
through a common flow line to the 
central oil and gas separator and cen- 
tral flow tank battery. 

In spite of the fact that all these 
wells are directionally drilled, pump- 
ing causes little difficulty. Rods and 
tubing, it is said, last as long in slant 
holes as they do in wells drilled 
straight purposely. The only difficulty 
is in beginning to pump before the 
well is properly completed and 
cleaned. If the sand and debris are 
removed thoroughly after the well is 
drilled-in, however, the oil provides 
sufficient lubrication for box and pin 
and tubing where the rods rub as they 
rise and fall when the pump is in 
operation. 
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SPECIAL 
SECTION 


Conservation and Economics of 
Gas-Condensate Fields 


x$+ Cycling operations represent advanced conservation methods 


A PETROLEUM 
ZZ ENGINEER 


Senlie 


FEW years ago a succession of 
A deep gas fields were discovered, 
the gas from which found little or no 
market. After spending much money 
and effort in locating and leasing a 
favorable structure and then risking a 
test well in search for oil the pros- 
pector got as his reward a frozen asset. 
He and the landowners found them- 
selves with a large reserve of gas with 
a high potential value to them and to 
the public, but with no foreseeable 
profitable market. The gas contained 
much vaporized gasoline and other 
liquid hydrocarbons, but in such high- 
pressured fields the gas could not be 


by ames O yo ee 


Consulting Engineer, Houston, Texas 


produced in the usual manner without 
causing waste of liquefiable hydrocar- 
bons underground. Then, too, the resi- 
due had to be disposed of without 
undue waste. It was not certain at that 
time whether sweet residue gas could 
be processed to obtain carbon black, 
nor was this a desirable solution of the 
residue problem, for all the carbon 
black needed could be made from waste 
gas of inferior quality being produced 
elsewhere. 

Faced with this problem of getting 
some present return from the potential 
values underground, the operators be- 
gan the practice of extracting the gas 
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for increasing recovery from gas-condensate fields 


and then reinjecting the residue into 
the field. This method became known 
as “recycling,” and the fields became 
known as “distillate fields.” Both terms 
are wrong, for the product is a ‘‘con- 
densate” not a “distillate,” and the ob- 
ject is to “cycle” the gas and not to 
“recycle” any gas from which the con- 
densates have already been stripped. 
This cycling has given prominence 
to still another phase of the industry 
having its own problems of conserva- 
tion, operation, and economics. Most of 
the cycling properties are along the 
Gulf Coast and in the East Central 
Texas Basin. At this time the output 
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a” COMPRESSORS 


IN CORONADO’S NEW RECYCLING PLANT 


In the La Rosa Field the Coronado Corporation is operat- 
ing its new recycling and natural gasoline plant (45,000,000 
to 50,000,000 cu. ft.). Ingersoll-Rand 650 HP, Type LVG 
gas engine-compressors deliver the stripped high-pressure 
gas to the sand at pressures up to 2600 lbs. Suction to 
these compressors from the absorbers is 1650 to 1700 lbs. 
Each unit has two double-acting forged steel compressor 
cylinders. 

An Ingersoll-Rand 225 HP, Type XVG has one recom- 
pressing cylinder and also drives the main reciprocating 


pump for circulating clean absorption oil to the scrubbers. 


Among the many outstanding advantages of the LVG 


compressor is its inherent reliability and simplicity of 
4-cycle engine design. The LVG gives continuous heavy 
duty service because it is substantially built and con- 


servatively rated. 

Correct compressor cylinders —too often taken for 
granted on engine-driven units—share importance equally 
with the driver. No units comparable with the LVG are 
available today with as many cylinder sizes built for as 
many varied services. 

Ingersoll-Rand oil-field representatives are ready to 
help you with your compressor, pump or engine problems. 


Call upon them at any time. 





Other I-R Products for the Oil Industry include: Centrifugal Pumps, Gas and Oil Engines, Air and Gas Compressors, Condensers, Air Tools, Et 
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of the condensate fields is still less than 
1 percent of the national crude oil 
production and about 2 percent of the 
national gasoline production. Conden- 
sate output will continue to grow, but 
there is no reason to think it will ever 
become more than a very small per- 
centage of the total oil and gasoline 
production. The rapid growth recently 
represents the application of the process 
to fields discovered in prior years, and 
growth from now on will be slower; 
further expansion will be dependent 
largely upon the discovery of new 
fields. 


Method of Operation 


The method of operating a gas-con- 
densate property is to produce the gas, 
pipe it to an extraction plant, extract 
the fluids, recompress the gas, and in- 
ject it underground, preferably into 
the same sand. The extraction plant 
may be simply a system of gas sepa- 
rators and coolers with a stabilizing 
unit that will extract some 80 percent 
of the liquids, or it may be an expen- 
sive refrigeration or absorption plant 
that will recover more than 95 percent 
of the liquids, even the butanes. The 
investment consists of the cost of dis- 
covering the field and acquiring the 
land, the cost of wells, the cost of the 
extraction plant, and the cost of the 
compressor plant. The parts are in- 
separable and the output must pay a 
return not only on the property and 
the wells as does an oil property, but 
also upon the plant and upon the ex- 
penses of operating it. The wells are 
costly, for gas-condensate fields are 
found in deep sands. 


Because the condensates exist under- 
ground as vapors, often in concentra- 
tion of less than 1 gal. per M cu. ft. of 
gas, the condensates contained in an 
acre of sand are far smaller in volume 
than the oil in an oil sand of equal 
thickness, area, and porosity. If it were 
necessary to drill wells to the spacings 
customary in oil fields, it would not be 
profitable to develop a condensate field, 
and it would remain a frozen asset; but 
gas moves much more readily through 
a sand than does oil, so the wells can 
be spaced much farther apart. The per- 
centage of condensate recoverable in a 
moderately uniform sand will be little 
influenced by the number of wells, but 
rather by their structural positions and 
geometric pattern. Spacings of as much 
as 300 acres per well have been used, 
and even wider spacings could have 
been used, were it not necessary to 
provide a sufficient number of outlets 
so that the gas may be extracted at 
legal rates within a reasonable period 
of time. 

Texas has already officially recog- 
nized in the Panhandle fields that a 
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gas well will drain as much as a section 
of land. Some technical authorities, 
from experimental and analytical evi- 
dence, believe that wide spacing will 
be more efficient than close spacing in 
cycling operations. The cause for the 
last opinion is that over a distance the 
variations in the sand that cause ir- 
regular displacement of the gas tend to 
average out. 

The stripped residue gas from the 
plant is forced into certain wells stra- 
tegically located and known as “input” 
or “injection” wells. Through them, 
the residue enters the sand and pushes 
the untreated gas ahead toward the 
producing wells. When the residue gas 
reaches a producing well, it can no 
longer be used as a producer in that 
sand, which is to say that when “re- 
cycling” starts, it no longer pays to 
process the gas. This shows the in- 
applicability of the term “recycling” 
to describe the return of gas under- 
ground in connection with the pro- 
duction of condensate. 

As may be expected, the percentage 
of untreated gas so displaced varies in 
accordance with natural conditions and 
with the efficiency in operation. Be- 
tween 50 and 75 percent displacement 
is believed to approximate the average 
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practice. This can be improved as more 
is learned about operating such fields, 
but there are inherent limitations to 
displacement that seem to be beyond 
the control of the operator. These lim- 
itations result partly from physical 
principles that make it impossible to 
drive out all the gas even in a perfectly 
homogeneous sand, partly to the fact 
that no sand is perfectly uniform. The 
losses are not final, however, for at 
some future date, the field will be used 
as a regular gas field, and both the 
treated and untreated gas will then 
flow from the sand, and the conden- 
sates can be extracted, or at least, they 
will contribute to the fuel value of the 
gas. 


A further loss of condensates will 
occur in fields improperly operated. In 
high-pressure gas fields, as is generally 
known now, a peculiar physical phe- 
nomenon known as “retrograde con- 
densation” takes place when pressures 
are reduced. If the original pressures 
in the sand are not maintained, some of 
the vapors condense in the sand, thus 
reducing the content of the gas that is 
produced and treated. The greater part 
of these: condensates are lost forever, 
for unlike gases or vapors, liquids ad- 
here to the sand grains, merely wetting 
the sands, so that little of the conden- 
sate can afterward be recovered com- 
mercially. 

Because of retrograde condensation, 
a deep gas field cannot be produced 
like a shallow gas field without causing 
serious loss of condensates. If the gas 
were produced, treated, and the residue 
piped to market, as is the usual practice 
with shallow gas fields, the reservoir 
pressures would go down continuously, 
more and more of the vapors would be 
liquefied and left underground, and 
less and less condensate would be re- 
covered from the produced gas. This 
has occurred in past years in a number 
of deep gas fields where the residue was 
not returned to the sand. 

Emphasis should be made of the 
point that to conserve the condensates, 
the gas in a sand subject to retrograde 
condensation must be cycled before 
any of the gas is removed permanently 
from the sand. The proper procedure 
is first to cycle all the gas in such a 
sand before marketing any residue. In 
this the conservation problem differs to 
an important degree from conservation 
in a usual gas field. 

After a deep gas field has been 
cycled, it constitutes an ideal gas re- 
serve. Its areal extent and underground 
conditions are known, it is equipped 
with wells to produce gas and pipe lines 
to gather it, and most important, the 
quantity of gas underground is known 
with certainty to within close limits. 
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Cycling — 

The marketer does not have to rely 
upon engineering estimates unavoidably 
based upon incomplete data, and thus 
subject to error, but instead, he has a 
record of the gas actually metered back 
into the reservoir. 


As a result of cycling operations, a 
vast proved and developed gas reserve 
is being established in Texas and Louisi- 
ana, which will enable the building of 
long pipe lines or the establishment of 
large industries in the two states. 
Without the cycling operations, the 
fields would remain unknown quanti- 
ties upon which projects of such mag- 
nitude could not be predicated. There 
would, instead, be a number of capped 
wells representing questionable assets to 
the lease owner, landowner, and to the 
commonwealth. The discovery wells 
would have proved the existence of gas, 
but it would not be known how large 
was the field, nor how dependable was 
the supply. 


Conservation 


From the viewpoint of conservation, 
the better operated cycling plants are 
paralleled only by some of the more 
favorable gas fields. In a well-operated 
gas-condensate field, more than 90 per- 
cent of the produced gas will be re- 
turned underground, and the rest will 
represent vapors extracted and gas used 
as fuel. Physical wastage can be elim- 
inated, except for unavoidable leakage. 
The eventual loss of condensates should 
be a small percentage of the total. The 
eventual percentage recovery of the 
residue gas will be comparable to that 
from usual gas fields with similar sand 
conditions. 

In an oil field, ultimate oil recovery 
rarely reaches 50 percent and more 
commonly is less than 25 percent; thus 
the liquid losses average several times 
greater in oil fields. In few oil fields has 
it been found feasible to save anv large 
percentage of the gas produced with 
the oil. It has been necessary to tolerate 
such gas losses, because no economic 
means has been known to conserve and 
to market the gas that unavoidably 
comes with the oil. The magnitude of 
this gas loss can be visualized by the 
flambeaux to be seen on a night flight 
along the Gulf Coast from Corpus 
Christi to New Orleans. 

It is obvious that there is a much 
smaller margin for improvements in 
conservation in condensate fields than 
in oil fields, and the better operated 
condensate properties are not far from 
the feasible limits of conservation re- 
gardless of economic considerations. 
With a well-designed well pattern and 
with enough wells to produce the gas 
needed by the plant at not over legal 
rates, no substantial, if any, increase in 
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recovery of either gas or condensates 
would be effected by more wells than 
are being drilled in the better-operated 


fields. 
Economics 


The economics of a cycling property 
differ from those of an oil or gas prop- 
erty, because the crude output must be 
processed before a marketable product 
is obtained. A comparable situation 
would arise if a refinery had to be 
located on each oil property and if only 
the refined products were salable. In 
such case the income from sales would 
have to cover not only producing ex- 
pense, but refining expenses, and a fair 
return would have to be earned not 
only on investment in oil-producing 
property, but also on investment in the 
refinery. 

The investment in a cycling prop- 
erty consists of lease costs, well costs, 
cost of gathering and input pipe lines, 
cost of extraction plant, and cost of a 
compression plant. Often the invest- 
ment in the extraction and compression 
plant exceeds investment in the pro- 
ducing property, and the operating ex- 


ww rrr rrr rrr er 





PPI II LIPID 


Modern cycling plants are usually 
models of efficient and compact 
design——thus partly justifying the 


relatively large investment entailed 








pense of the plants will always exceed 
the expense of operating the wells. 

Four of the larger and better-de- 
signed gas-condensate properties in 
Texas report the following totals, the 
costs of leases being omitted: 


Investment in 


wells $1,640,758.00 29.4% 
Investment in 

plant 3,939,347.00 70.6% 
Total 

investment $5,580,105.00 100 % 


It will be observed that of the in- 
vestment, the plant represents more 
than twice as much as the wells. One 
property that reported 37 percent in- 
vestment in wells reported that the 
expense of producing the gas was only 
27 percent of the total operating ex- 
pense (depreciation charges not in- 
cluded) for the property, a smaller 
proportion than for investment. For 
every dollar’s worth of products, less 
than 30 cents can be credited to the 
wells. This is equivalent to oil wells 
being produced at less than half the 
prevailing crude oil prices. 

In planning a cycling operation, the 
number of wells to be drilled and the 
size of the plant are designed to cycle 
the gas reserves within a period of time 
that will provide a fair return upon 
investment with a margin of safety 
should conditions prove less favorable 
than expected. A plant that would 
strip the gas too quickly would involve 
so large an investment in wells and 
plant that it could not be repaid. Too 
small an operation would prolong re- 
covery until serious losses would be in- 
curred from deferment of income. The 
size of the operation, and the invest- 
ment in wells and plant is a com- 
promise between the two factors with 
a tendency toward too small a plant as 
a safeguard against unfavorabie future 
contingencies. The average pavout time 
is comparable with the average payouts 
for prorated oil properties. 


So far the only proration of cycling 
operations has been the restriction of 
production to 25 percent of open flow 
under gas well regulations that have 
long been on the statutes of most 
states. In practice most wells are vol- 
untarily restricted to lesser percentages. 
It is clear that more stringent prora- 
tion or closer spacing could not be 
justified upon the grounds of prevent- 
ing wastes in the field, and economi- 
cally, the average cycling property 
appears to be on about the same payout 
basis as the average oil property. 
Cycling plants are in the public in- 
terest, as they make immediately avail-- 
able latent resources in a non-wasteful 
manner and build up gas reserves that 
stimulate the industrial development of 
the country. 
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Fig. 1. High-pressure piping layout 
provides for temperature expansion, 
impu!s2 vibration, and easy 
accessibility 
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Construction and Operation Problems 


In Gulf Coast Cycling Plants 


xt High-pressure piping, poor water supply, and lack of solid 
foundation footing require special attention 


HE mechanical problems encoun- 
‘hace in the design and construc- 
tion of a condensate-recovery and pres- 
sure-maintenance system are varied and 
often complicated. The most difficult 
of these problems concern the control 
of vibration of equipment and piping, 
provisions for expansion and contrac- 
tion of plant piping and field lines, and 
safety arrangements to minimize the 
additional hazards introduced by the 
extremely high gas pressures. 

Various rather special problems have 
been introduced by the fact that most 
of the condensate fields thus far discov - 
ered are situated close to the Gulf 
Coast in southern Texas. As most well 
water in the area is heavily loaded with 
salt, it is often difficult to find a suit- 
able plant water supply. Because of 
the generally low and flat terrain in 
this area, the problem of providing 
proper drainage often becomes quite 
serious. Also, soft alluvial soil condi- 
tions combined with poor drainage 
often present special problems in the 
design of foundations. 


Control of Vibration 


Troublesome vibration can, of course, 
always be traced to reciprocating ma- 
chinery, such as compressor units, 
engine-driven electric generators, and 
reciprocating pumps. 


The vibration originating in the 
compressor units is aggravated by the 
modern trend to high-speed, short- 
stroke, angle-type units. These new 
machines, ranging in capacity to 1000 
hp. each, all operate at a speed of about 
300 r.p.m., as compared to a maximum 
speed of about 125 r.p.m. for the older 
types of horizontal, long-stroke ma- 
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has occupied the position of sales engincer 
with the Stearns-Roger Manufacturing Company, 
Denver, Colorado, for the last ten years. 
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chines. This difference in speed greatly 
increases the tendency to set up high- 
frequency mechanical vibration, par- 
ticularly in piping. The frequency of 
vibration caused by the high-speed ma- 
chines is still further increased by the 
common use of three or four double- 
acting compressor cylinders, as con- 
trasted with anly two cylinders on 
the slow-speed horizontal units. Thus 
a four-cylinder machine running 300 
r.p.m. produces 2400 compression im- 
pulses per minute; a two-cylinder ma- 
chine running at 125 r.p.m. produces 
only 500. 

Piping vibration is still further ag- 
gravated by the extremely high density 
of the gas under pressures commonly 
encountered in such systems. For ex- 
ample, at 3000 lb. per sq. in. ordinary 
natural gas weighs about 10 Ib. per 
cu. ft., or nearly a third as much as a 
light hydrocarbon liquid such as pro- 
pane. Gas at this density has enough 
inertia to set up vibration in piping 
wherever it is subject to sharp changes 
in direction. 

Experience has shown that the best 
way to control vibration of the com- 
pressor units themselves is to employ 
massive concrete foundations with ex- 
tensive bearing areas, and to tie all the 
units rigidly together when more than 
one is installed. This is ordinarily ac- 
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Fig. 2. Overhead lines simplify piping problems in congested areas and reduce 
harmful effects of corrosion and long-line temperature expansion 
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complished by covering the entire area 
of the compressor installation with a 
heavy reinforced-concrete mat. This 
mat is made large enough to carry 
footing walls for the building. The 
compressor blocks are tied to this mat 
with reinforced steel so that the blocks 
themselves are in effect little more 
than piers to carry the units. 

This rigid monolithic type of con- 
struction ties the units together so 
that the vibrations originating from 
any one unit tend to be neutralized by 
out-of-step vibrations of the other 
units. It also offers the simplest method 
of construction. The building walls 
are tied to the mat with reinforcing 
steel, as well as the walls for all pipe 
trenches. The mat itself serves as a 
floor for the pipe trenches. The design 
eliminates the use of vibration or ex- 
pansion joints between the compressor 
blocks and the building floor, and the 
floor and building walls. Thus the mat, 
blocks, building wall footings and floor 
become virtually one single reinforced 
concrete unit. 

This type of construction usually 
requires slightly more concrete than 
designs in which the blocks are sepa- 
rated from each other and from the 
building walls. It involves a great deal 
less form work, however, so that the 
overall cost is about the same. The 
initial excavation for the mat is often 
dug with an excavator, thus eliminat- 
ing practically all hand excavation. 
The mat itself then serves as a clean, 
solid base for form work for the engine 
blocks and the walls, and thus greatly 
expedites this work. 

Control of vibration in high-pres- 
sure gas piping has to be worked out 
by cut-and-try methods, although ex- 
perience has developed a few general 
principles. Burying the pipe in the 
ground is, of course, the simplest and 
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most effective way of deadening vibra- 
tion. Buried high-pressure piping is 
very objectionable, however, from the 
standpoint of inspection and main- 
tenance; consequently the best prac- 
tice has tended toward supporting the 
pipe on concrete piers or sleepers a 
few inches above ground level. These 
piers must have substantial mass and 
should be given a shape, preferably 
pyramidal, which anchors them firmly 
into the ground. It is necessary to pro- 
vide special saddles or clamps on the 
piers, designed to hold the pipe firmly 
against vibration, and yet, where re- 
quired, to permit lengthwise move- 
ment of the pipe to accommodate ex- 
pansion and contraction. 

Several types of pipe clamps have 
been developed to meet this condition. 


A close-up of one of the most success- 
ful of these designs is shown in Fig. 1. 
This clamp consists of a heavy forged- 
steel plate, curved in its center to fit 
the half circumference on the under- 
side of the pipe. Lateral extensions of 
this plate carry bolts for pulling down 
the upper half of the clamp and also 
engage the holddown bolts, which are 
anchored deeply in the concrete blocks. 
In locations where it is necessary to 
prevent endwise motion of the pipe 
this clamp can be made to stop such 
motion positively by welding two rings 
around the pipe to fit snugly against 
each side of the clamp. With this 
arrangement the pipe can be removed 
by unbolting the top half of the clamp, 
but it cannot move lengthwise in either 
direction while in the clamp. 

Where a snug, sliding fit is desired 
in the support, the upper half of the 
clamp is pulled down against shims, to 
hold the pipe firmly and yet permit 
sliding motion. 

Experience has shown that pipe 
clamps must be made of heavy metal, 
and that extremely heavy bolting is 
required to hold the clamp against the 
foundation in order to prevent failure 
from fatigue. 


On account of the high inertia 
effects of the dense high-pressure gas, 
it is desirable to avoid sharp turns 
whenever possible. Pipe bends, such as 
those shown in Fig. 1, greatly reduce 
piping vibration from this cause. 


Volume or ‘“‘cushion” chambers, sit- 
uated as close as possible to the com- 
pressor intake and discharge valves, 
are a great help in reducing vibration 
of gas piping. Such chambers tend to 
absorb the gas pulsations at their source 
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Fig. 3. Geometric layout of facilities typifies modern cycling plant design 
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and prevent them from reaching the 
piping. 

Reciprocating pumps, such as power- 
driven pumps for high-pressure lean 
oil in absorption plants, sometimes pro- 
duce hazardous vibration in the oil 
piping. In order to minimize such vi- 
bration the pump foundations should 
be designed to have extremely ample 
mass and very large bearing surface. 
If inertia effects, or “hammer,” occur 
in the piping, it is necessary to use 
some type of spring-loaded shock ab- 
sorber to eliminate them. The conven- 
tional oil-filled cushion chambers are 
unsatisfactory because the gas dissolves 
rapidly in the oil under the high pres- 
sures usually encountered. 


Pipe Corrosion 


Piping that must be buried, such as 
gathering and return lines in the field, 
and water piping in the plant, is pro- 
tected according to requirements by 
any or all well-known methods of coat- 
ing, wrapping, or even cathodic protec- 
tion. It has been found that the return 
lines, which usually operate at a temper- 
ature exceeding 200°F. (93°C.) will 
lose any of the ordinary forms of coat- 
ing in a comparatively short time. Ex- 
perience with one such system over 
more than two years has indicated, how- 
ever, that the high temperature actually 
protects the line against corrosion. This 
line was initially coated only with a 
coal-tar primer, as no coating manu- 
facturer would recommend a coating 
for the temperature conditions. Recent 
inspections of this line at several points 
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Fig. 5. Generous spacing between processing units characterizes 
cycling plant construction 
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show no signs whatever of appreciable 
corrosion. 

The best way of avoiding corrosion 
of piping within the plant yard is to 
install it either in trenches or on sleep- 
ers close to the ground or on overhead 
supports. Piping so installed can, of 
course, be inspected and painted when 
required, so as to eliminate external 
corrosion altogether. 





os Pere 


Fig. 4. Distillation equipment is shown in foreground and three 
absorber towers are in right background 





THE PETROLEUM ENGINEER, February, 1941 


Such installation of piping requires 
careful consideration of the plant lay- 
out. Around the compressor plant it 
is usually possible to concentrate the 
high-pressure piping on sleepers so that 
low elevated steel walkways can be in- 
stalled to provide access. A detail of 
such construction is shown in Fig. 1. 


Around the process part of the plant 
the aboveground type of installation 
is usually very awkward, because it 
requires numerous elevated walks and 
steps that become a nuisance in every- 
day operation. In this part of the plant 
the pipe is best.installed overhead, on 
structural steel racks. Such overhead 
piping requires careful planning of the 
placement of the process equipment 
and of the arrangement of the piping 
itself. Fig. 2 shows a close-up of a 
piping arrangement that worked out 
successfully in one very complicated 
condensate recovery plant. In this case 
the process equipment was arranged in 
two parallel rows and the main pipe 
support racks were lined up between 
these rows. This arrangement called for 
a walkway running along under the 
pipe supports, serving as a central oper- 
ating aisle for the entire plant. 

A more general view of the piping 
in this same plant is shown in Fig. 3. 
This picture shows how the branch 
lines are carried away from the group 
of piping on the racks to connect-up 
the equipment. Expansion and contrac- 
tion of the branch lines are provided 
for by somewhat extended horizontal 
runs leading to risers on the vessels. 


(Continued on Page 60) 
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HE Continental Oil Company, at Ville Platit),. , 

Louisiana, has entered upon the largest and aL... r 
ambitious préssure maintenance project on reco orp 
This project is proceeding upon the plan of drillinGjonn qt; 
the minimum necessary number of wells to produlakes | 
the area,—yet, through a most advanced and @lipregcy, 
cient application of large-scale pressure mdiNle®engrg 
ance, driving the oil to these wells and securifthe Vil 
more complete recovery. pletely 


The industry's largest compressor plant —hee This 
pictured—has been constructed at Ville Platte ay the 1 
is the heart of this great project. It is significals oy, 


Clark Bros. Co., Inc., Olean, N. Y. Export Offices: 30 Rockefeller Plaza, New York. Domestic that CLARK “Angles” were selected on = D ewly 
Scales Offices and Warehouses: Tulsa, Okla.; Houston, Texas; Chicago, lil; Boston, Mass. (131 pressor equipment. The installation utilizes P. t th s 
Clarendon St.) West Coast Offices: Smith-Booth-Usher Co., Los Angeles, Cal. Foreign Offices: “Angle” units ranging from 300 to 1,000 H. ater 

72 Turnmill St., E. C. 1, London: 4 Str. General Poetas, Bucharest, Roumania. huge battery totalling 8.600 H.P. The plant !@@hitho, 
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4 Main Compressor Building, housing 
%, the 8,600 H.P. battery of CLARK 
= “Angle’’ Compressors 
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This photograph shows just half of the 
world’s largest battery of compressors 


— 





@ Platié'sas from the separators at 350 to 500 lbs. pres- 
ind Mure, removes the gasoline by high-pressure 
recOMhbsorption, and returns the residue gas to the 
oration at 3,000 to 4,000 lbs. pressure. It also 
productlakes low-pressure gas, boosts it up to absorber 
ane pressure, and handles it with the high-pressure 
mainléeparator gas. With this plant in full operation, 
securiilhe Ville Platte field becomes the most com- 


pletely operated oil field in existence. 


a hi plant includes the first installation made 
a the new CLARK 1,000 H.P. “Angle”. This unit 
ignit af our standard 8-cylinder “Angle” fitted with 
“a aa pewly designed super-charged power cylinders 
HP th specially designed high-velocity-cooling 

‘| tak “el jackets, which give it 25% more power 
: thout increasing weight or shipping cost. 






Looking ‘‘Down Alley’’ between the 
two long rows of CLARK “Angles” set 
back to back 
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Fig. 6. Ample headroom is provided for operator manipulating suction 
valve on circulating water pump 
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Expansion and contraction of long 
lines, such as steam headers and hot 
oil lines, are provided for in the gen- 
eral arrangement of the piping. The 
arrangement shown in Fig. 3 is a 
typical general plan that has been used 
in a great many plants. Main long lines 
are laid out in the shape of an L. The 
hot lines are suspended from the sup- 
porting racks by links that are free to 
swing in any direction. When the lines 
are installed the future expansion is 
calculated and the supporting links are 
initially distorted the proper amount to 
compensate the expansion that will 
occur when the line is in service. Thus 
when the plant is operating the hangers 
come to a true vertical position and 
the whole arrangement presents an7ex- 
ceptionally neat appearance. 


Water Supply 


Except when river water is avail- 
able or surface drainage can be accu- 
mulated, it is generally difficult to find 
even reasonably good water for plant 
purposes in the greater part of the Gulf 
Coast area. Well water is usually heav- 
ily loaded with soluble and scale-form- 
ing salts. 

On account of these facts it is ad- 
visable in designing a plant to do 
everything possible to minimize the 
consumption of water. The use of gas- 
engine-driven electric generator sets, 
combined with electric-motor-driven 
pumps, eliminates a large amount of 
boiler capacity that would be neces- 
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sary if steam-driven equipment were 
used. Radiator-type cooling for engine 
jacket water has been used successfully 
in a number of plants. This scheme 
eliminates a large consumption of cool- 
ing tower water that would otherwise 
be necessary if the jacket water were 
cooled in the conventional way in the 
plant cooling tower. 

The use of direct-fired heaters for 
heating the fat oil in the absorption 
system eliminates the use of steam for 
this purpose. In some cases direct-fired 
heat is employed also for the stabilizer 
reboiler. 


The arrangements suggested confine 
the use of steam to the purposes of 
agitation in the distilling unit, driving 
the stabilizer feed pump, and some- 
times heating the stabilizer reboiler. 
By providing an exhaust steam con- 
denser, either of the atmospheric type or 
of the more conventional design using 
cooling sections mounted in the cooling 
tower, it is possible to conserve all the 
exhaust steam from the pumps as well 
as flash steam from heating traps. Care- 
ful separation of condensed steam from 
the overhead products in the distilla- 
tion unit also conserves the water 
evaporated for agitation purposes. By 
these expedients it is possible to pro- 
vide virtually 100 percent pure dis- 
tilled water for boiler feed make-up, 
and thus largely eliminate bad water 
from the steaming system. 

It is, of course, still necessary to use 
the available natural water supplies for 
cooling tower purposes. Trouble from 





bad water in the cooling tower can be 
largely controlled by proper selection 
of metals for the construction of the 
cooling units and by keeping the con- 
centration of salts under control by 
adequate bleeding of concentrated 
water from the tower circulating 
system. 


Plant Site Drainage 


Because of the low altitude and flat 
surface generally prevalent in the con- 
densate areas, it is often necessary to 
provide special means for draining the 
plant site. When the plant must be 
installed in an area subject to occa- 
sional floods, it can be protected by 
erecting a dike completely around the 
site, grading the site itself toward a 
central drainage catchment basin, and 
providing adequate pumping facilities 
in this basin to remove drainage during 
heavy rains. In the design of such a 
system weather bureau records should 
be consulted and the pumps should be 
adequate to handle the torrential rain- 
fall occasionally experienced in the 
area. Ordinarily this does not mean 
anything serious in the way of capac- 
ity, as it is necessary to provide a 
pump having a head capacity of only 
a few feet. 

Plant apparatus drainage is usually 
handled by piping all drains to a classi- 
fier pit, where water and oil can be 
separated. The two liquids are then 
disposed of by pumping from this 
classifier. The oil is either returned to 
the distillation system or disposed of 
by burning in a remote sump. 


Foundation Design 


In many locations along the Gulf 
Coast it is very difficult to obtain satis- 
factory foundation conditions. Some- 
times it is possible to overcome this 
difficulty by the use of piling. In other 
locations it has been found that the 
soil is of such a quaggy, semi-fluid 
nature below a few feet underground 
that piling is ineffective. In one such 
location satisfactory foundations were 
obtained by mounting the equipment 
on shallow reinforced concrete mats 
covering extremely large areas, but 
penetrating not more than about 15 
in. below the surface of the ground. 
It was found that footings carried as 
much as 4 ft. below the surface had 
almost no bearing power. 

It is, of course, not possible to sug- 
gest any general designs for founda- 
tions, as local conditions vary between 
extreme limits in the Gulf Coast area. 
The comments given here are intended 
only to point to the necessity of mak- 
ing a careful local soil survey before 
selecting the site or designing the foun- 
dations for a plant. 
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HE problem of preventing costly evaporation losses from 

the storage of distillate produced at recycling plants is 
being solved efficiently and economically through the use of 
Wiggins Pontoon Roofs. The operating principle of the pon- 
toon roof is extremely simple, and its practicability has been 
proved in service under widely varied conditions. The preven- 
tion of evaporation losses and the reduction of fire hazard is 
accomplished by eliminating vapor space in the tank itself. 
This is made possible because the pontoon roof floats directly 
on the liquid, blanketing its surface at all levels. The pontoon 
deck is made slightly smaller than the tank shell and is 
equipped with a special seal which closes the annular space 
between deck and shell. 


Wiggins Pontoon Roofs are particularly recommended 
for working tanks handling all products that do not boil at 
ordinary atmospheric pressures. They are applicable to riveted 
or welded tanks 15 ft. in diam. or larger, and can be fur- 
nished with new tanks or installed on existing units. Please 
call or write our nearest office for complete information. 





* The group of five 20,000-bbl. tanks shown 
here, equipped with Wiggins Pontoon Roofs, 
are installed at Banquete, Texas. Operated by 
the Stratton Pipe Line Corporation, they are 
used to handle 8 to 12 Ib. Rup. distillate from 


several recycling plants located in this area. 


Fabricating Plants in n BIRMINGHAM, CHICAGO and GREENVILLE, PA. 


1671 Praetorian Bldg. CHICAGO 2481 McCormick Bldg. NEW YORK....3373-165 Broadway Bldg. 

918 Richmond Avenue 1538 Lafayette Bldg. BOSTON.. 1535 Consolidated Gas Bldg. 

1634 Hunt Bldg.  CLEVELAND...2251 Builder's Exchange SAN FRANCISCO 1064 Rialto Bidg. 

1570 N. 50th Street PHILADELPHIA... .1635-1700 Walnut St. LOS ANGELES 1446 Wm. Fox Bldg. 

LICENSEES: Horton Steel Works, Limited, Fort Erie, Ontario, Canada: The Motherwell Bridge & Engineering Co., Ltd., Motherwell. 

Scotland; The Whessoe Foundry & Engineering Co.. Ltd., London, England; Worms & Cie, Paris, France; Compagnia Tecnica 
Industrie Petroli, S.A.I. Rome, Italy. 
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Orifice Coefficients For Thick-Walled 
High-Pressure Piping 


> Use of coefficients based on standard-weight pipe introduces 


A PETROLEUM 
(1) ENGINEER 
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N the operation of cycling plants 

and in other high-pressure measure- 
ment, orifice plates are often installed 
in meter runs made up of extra heavy 
(XH) and double extra heavy (XXH) 
pipe. The internal diameter of these 
heavy pipes is considerably less than 
the internal diameter of standard pipe 
of the same nominal size. If the co- 
efhcients for standard pipe are used, 
the resulting measurement will be low. 
The percentage of error increases .as 
the ratio of the diameter of the ori- 
fice to the pipe size increases. 

Inasmuch as most high-pressure gas 
lines are operated at a high capacity, 
the d/D ratio is usually large and of- 
ten exceeds 0.75. Using XXH pipe and 
coefhcients for standard pipe with a 
d/D ratio of 0.75, the resulting meas- 
urement may be as much as 10 per- 
cent slow and will be much slower at 
higher d/D ratios. 

In computing the coefficients for ori- 
fices in a meter run in which the inter- 
nal diameter is less than that of stand- 
ard pipe, the calculations were based 
on the following equations:' 


For flange taps: 


0.007 0.076 1 \° 
K.= 0.5993 + 0.364——— } B*+-0.4f 16— — 
D, +( iE) sill ( D ) 


Thus K for any value of Rg can be 
calculated using the following equa- 
tion: 


K=K,(1+2). tax @ 
d 


The basic orifice flow constant may 
be expressed as follows: 

Fp=345.92D,2K,. . . . (4) 
In the above equations: 


K,. = Coefficient of discharge when 
the Reynolds’ number is equal 
to 1,000,000 D, divided by 
iD. 

K, = The coefficient of discharge 
for infinite Reynolds’ num- 
ber that will be the minimum 
value for any particular ori- 
fice and pipe size. 


K = Coefficient of discharge in- 
cluding velocity of approach 
factor corresponding to the 
condition of measurement. 

D, = Actual internal pipe diam- 


eter, inches. 


D, = Actual diameter of the ori- 
fice, inches. 


B Ratio of D./D,. 
Ru Reynolds’ number. 


1 


0.034 


I( 0.07 + = —s|" —( 0.009 +- : )cos—p) o/2 4 


65 5/2 
(3 +3)(p—0.7) 5 ; se: 
The value of E is given by the fol- 


lowing equation: 
E= D,(830—5000B + 90008" 
—42008°+B). . . . . (2) 


where 


530 
B= , for flange taps. 
D, 
1Equations are from Appendix to Gas Measurement 
Committ Report N 2, May 6, 1935. Published by 
American Gas Association, 420 Lexington Avenue, New 


York, New York. 


62 


The calculation of the equations is 
very laborious and ordinarily it is diffi- 
cult to avoid making errors. It has 
been found that short-cut methods 
suggested by some meter handbooks 
give results that are far from accurate. 

A short-cut method has been used 
here that gives accuracy to as many or 
more significant figures as usually re- 
quired. 

For each internal diameter of pipe 
the coefficient has been very carefully 
calculated according to the A.G.A. 


considerable error when applied to heavier pipe 


by DA Salles 


Superintendent of Measurements, Lone Star Gas Company 


formula. These points have been plotted 
on semi-logarithmic paper, plotting the 
difference between the new coefficient 
and the coefficient for standard pipe 
on the logarithmic scale and the diam- 
eter of the orifice plate on the plain 
scale. In all cases, connecting these 
points has given a smooth curve with a 
characteristic “S” shape. Whenever any 
individual point did not fall on such a 


(Continued on Page 66) 
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graduated in engineering from Carnegie In- 
stitute of Technology in 1921—Joined the 
staff of Tranter Manufacturing Company, Pitts- 
burgh, Pennsylvania, as sales engineer, re- 
maining with that company one year—For 
four and one-half years thereafter he was a 
sales engineer with Foxboro Company, be- 
coming then superintendent of measurements 
for the Lone Star Gas Company, Dallas, 
Texas, which position he has held since— 
Designed the Acme gravity balance, which is 
in general use in the industry—Has been tak- 
ing an active part on the gas measurement 
working committee of the American Gas As- 
sociation, the Oklahoma Meter Schocl, and is 
chairman of the gas measurement committee 
of the American Petroleum Institute. 
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Plants— BUILT ON TURN-KEY BASIS 


3. Recovery by high pressure Absorption Process 


EXAMPLE: In Corpus Christi area, Texas — 





Largest high pressure 
Absorption Plant — Ca- 
pacity: 128 million cu. ft. 
of gas per day (designed 
for ultimate capacity of 
140 million cu. ft.). 





Absorber Operating Pres- 
sure: Up to 1,500 Ibs. per sq. 
in. Compressors operating at 
1,350 Ibs. suction, 2,000 Ibs. 
| to 2,200 Ibs. discharge. 


| Production: 105,000 gals. per 
| day motor gasoline, 6,000 
gals. per day of kerosene. 
(Another plant sungteted in 1940 in Corpus 


Christi area—same operating conditions, 
but two-thirds the capacity.) ey 


<< 


COMPRESSION END OF THE FIVE 800-HP. COMPRESSORS 


These three projects were handled in our usual complete manner—the final step being testing and 


starting the plant, delivering it to our customer as a complete unit operating at proper efficiency. 









We will be glad to talk over your 
problems with you. Our Research, 
Engineering and Designing de- 


@ Distillate Recovery Piants 
@ Gas Dehydration Plants 

| @ Compressor Stations 

@ Natural Gasoline Plants partments naturally are a part 


@ Stabilization Plants of the service you will receive. 





PARKHILL WADE 
1625 SOUTH ALAMEDA STREET 
LOS ANGELES CALIFORNIA 


AFFILIATED WITH 


THE STEARNS-ROGER MANUFACTURING CO. 


1720 CALIFORNIA STREET * DENVER, COLO. 


































(Continued from Page 62) 
smooth curve, it was possible to find 
errors in the mathematical calculation 
and a correction of these errors elimi- 
nated the discrepancy. 

With these curves established, the 
difference to be added to the coefficient 
for standard pipe can be accurately 
read to three or four significant fig- 
ures and when added to the coefficient 
for standard pipe, the result will be 
accurate to four of five significant fig- 
ures. The difference to be added to the 
coefficient for standard pipe for any 
orifice diameter that had not been cal- 
culated could then be read from the 
curve. The curves for 4-in. XH and 
4-in. XXH pipe are illustrated in Fig. 
1. The coefficient for heavy pipe of 
any other internal diameter may read- 
ily be determined in the same manner. 
It would probably be more practicable, 
however, to build all high-pressure 
meter runs of either regular XH or 
XXH pipe and use the coefficients 
given in Table 1. For measurement 
above 1000 Ib. per sq. in. the Rey- 
nolds number (F,) and the Expan- 
sion Factor (Y) are so small as to be 
negligible and can be omitted. The use 
of these coefficients should be of con- 
siderable assistance in obtaining correct 


measurement in very high-pressure gas 
lines. 
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| 
: LONE STAR GAS CO. 
, GAS MEAS. DEPT. | 
Orifice P/a7e Size ~/zeres | 
‘fg 0 UF 1 1 2 2f 2] 2f 3 33 3f 3F # 
Fig. 1. Representat:ve correction chart showing values to add to coefficients 


for standard pipe to correct for smaller internal diameter of extra heavy pipe 








TABLE | 
"Eb" 
BASIC ORIFICE FACTORS — FLANGE TAPS 


Pipe sizes 


Base Temperature = 60° F.; Flowing Temperature = 60° F. 
Base Pressure = 14.4 |b./sq. in. abs.; Specific Gravity = 1.0 





Nominal...| 2” Std. 2°" XH | 2° XXH | 3° Std. 3” XH 3” XXH | 4” Std. 4”°XH | 4” XXH | 6” Std. 6” XH_ | 6” XXH |.. .Nominal 
Actual I. D. 2.067” 1.939” 1.503” 3.068” 2.900” 2.300” 4.026” 3.826” 3.182" 6.065” 5.761” 4.897” ...- Actual 
Orifice dia.., Orifice dia., 
in. in. 
0.250 13.002 13.002 13.002 12.996 12.996 12.996 12.974 0.250 
0.375 29.079) 29.079 29.171 29.026 29.026 29 026 28.989}. ‘ - 0.375 
0.500 51.680 51.745 52.180 51.444 51.444 51.581) St eee 51.476 51.328 ‘ 0.500 
0.625 81.129] 81.329 82.679 80.426) 80.426 80.826 80.218 80.438 80.080 ; : : 0.625 
0.750 117.77 118.27 | 121.84 116.16 | 116.30 117.08 | 115.67 Le 116.10 115.30 |. ae 115.44 0.750 
0.875 162.11 163.21 | 171.51 158.70 158.98 160.70 ' 157.81 157.93 | 158.62 | 157.08 Bs scene 157.31 0.875 
1.000 215.04 217.33 | 235.38 208.21 208.70 212.19 206 .62 206 . 83 208 .07 205.45 | 205.57 205.84 | 1.000 
1.125 277 .93 | 282 .33 326.93 264 .97 265.86 272 .57 262 .21 | 262.57 | 264.76 | 260.39 | 260.56 261.03 1.125 
1.250 353 .04 361.72 529 .79* 329.41 330.91 343.11 324.72 325.32 | 329.02 | 321.93 322.17 322 .93 1.250 
1.375 443.44 462.26 402.10 404.62 425.60 | 394.35 | 395.28 401.25 | 390.11 | 390.47 391.79 | 1.375 
1.500 554.71 | 602.65* 483 .00 488 .08 522.60 ; 471.35 | 472.83 481.83 | 464.98 465.48 467 .40 | 1.500 
1.625 ee ; 575.47 582.17 640.47 | 556.06 558.36 572.06 546.62 547.33 | 550.17 1.625 
1.750 678.61 689.11 788.61*| 648.93 | 652.41 673.15 635.11 636.11 640.31 1.750 
1.875 794.99 811.09 999.99*| 750.50 755.74 786.50 730.55 | 731.95 737.95 | 1.875 
2.000 926.76 | 952.11 1395.44*, 861.42 | 868.90 | 915.42 | 833.06 | 835.01 | 843.02 2.000 
2.125 1076.6 i: a Serre 982.50 993.04 | 1061.8 942.83 945.48 | 956.93 | 2.125 
2.250 1251.2 1328.4* 1114.9 1130.0 1231.0 1060.0 1063.6 | 1079.2) | 2.250 
1259.9 | 1280.4 1184.9 | 1189.7 | 1210.4 | 2.375 
1419.0 1448.0 1317.7 1324.0 1351.1 2.500 
1593.9 | 1633.9 1458.7 | 1466.9 | 1503.7 | 2.625 
1786.7 | 1842.7 1608.3 1618.8 1667.9 2.750 
2000.3 2077 .6* 1767 .0 1780.4 1843.0 2.875 
2245.3 1935.2 1952.4 2032.2 3.000 
2113.4 | 2235.4 3.125 
aN ere 2302.4 | ; | 2460.7 3.250 
2502.8 | | 2697.8 3.375 
rg) ie ae | 2963 .7 3.500 
2941.9 | 3253.1 | 3.625 
3182.5 | 3582 .5* 3.750 
3438.5 | 3965.7* 3.875 
*d 3711.4 cS 2 eee 4.000 
greater than 75 perce a 
ee ee : 4313.2 | 4456.6 4.250 
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FIG. 1501 (RIGHT) 
CAST STEEL GATE VALVE 


FIG. 1511 (BOTTOM) 
CAST STEEL GLOBE VALVE 


FIG. 1515 (LEFT) 
CAST STEEL ANGLE VALVE 


FIG. 1531 (TOP) 
CAST STEEL CHECK VALVE 











READING-PRATT & CADY Helps You 
Standardize on 150 lb. Steel Valves 


The valves and fittings pictured above are typical examples of Reading-Pratt & 
Cady’s extensive line of gate valves, check valves, globe and angle valves—Cast 
Steel Fittings for 150 lb. Service in the Oil Country. ... Their use is indicated 
wherever you handle inflammable and hazardous liquids—wherever there may 
be surges of pressure, vibration or bending stresses not successfully withstood by 
iron body valves—for shut off service on tank farms—for fire fighting systems, 
etc.... Use them also for low pressure, high temperature steam—to handle 
exhaust steam and for auxiliary services such as injector pumps, soot blowers, 
condensers, heat interchangers. .. . Side wall thicknesses are greater than A.P.I. 
specifications and therefore promise longer resistance to corrosion and erosion. 
Write for the details. 








4 Division of AMERICAN CHAIN & CABLE COMPANY, INC. 
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Problems in Condensate-Type Production 


x¢ Laboratory tests indicate diffusion between injected gas and 
reservoir gas varies inversely as the pressure 





R. L. HUNTINGTON 


received his B.S. degree in chemistry from the 
University of Oklahoma in 1917—During the 
World War he served in the Chemical War- 
fare Division—Between 1920 and 1930 he was 
connected with the natural gasoline depart- 
ment of the Skelly Oil Company—His gradvu- 
ate work consisted of one year of study at 
Massachusetts Institute of Technology and two 
years at the University of Michigan, where he 
received a Ph.D. degree in chemical engineer- 
ing in 1933—Since that time he has been a 
professor at the University of Oklahoma in 
the chemical engineering school. 





ITHIN the last ten years, a 
number of deep reservoirs have 
been discovered in the Gulf Coast area 
of Texas and Louisiana. Many of these 
fields produce a liquefied petroleum 
mixture, commonly called “distillate” 
or “condensate,” when the reservoir 
fluids are brought to the surface and 
passed through a recovery system. The 
usual methods of producing this con- 
densate are: 
(1) Stage separation 
(2) Oil absorption 
(3) A combination of stage separa- 
tion and oil absorption. 
Experimental evidence? 4 % 18T js 
available to show that these reservoirs 


Note: Original data contained in this article on gas 
mixing are taken from Mr. Schmidt’s master’s thesis, 
College of Engineering, University of Oklahoma, 1940. 

TReferences are listed at end of article. 
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contain, as a rule, a single-phase fluid 
possessing properties intermediate be- 
tween those of gases and liquids. The 
reservoir contents are maintained as a 
single phase so long as the pressure in 
the formation is kept at a sufficiently 
high level to prevent retrograde con- 
densation.* The efficient operation of 
these fields is calling for the solution of 
many problems involving both the flow 
of the fluids in the underground for- 
mation and the recovery of the lique- 
fiable constituents at the surface. 


Properties of Condensates 


These deep wells usually contain a 
single-phase fluid composed of 80 per- 
cent or more of methane, with smaller 
percentages of other hydrocarbons hav- 
ing boiling points often as high as 
600°F. The high gravity “distillates” 
or liquids that are condensed from 
these reservoir fluids vary widely in 
physical properties from one area to 





TABLE | 
Distillation Tests—Condensate-Type 
Crude Oils 
Sample A Sample B 
A.P.I. gravity at 60° F ; 56.2 48.0 
eid vapor pressure, lb. per sq. 

in. abs. at 100° F §.2 48 
Distillation Neg Neg 
I.B.P. : 123 108 
5 percent over 157 157 
10... 176 189 
20 198 224 
30 210 255 
40.. 221 289 
50 234 335 
60 248 409 
70... 267 488 
295 558 
ee 340 630 
End point 418 675 
Recovery... 98 96 
Residue... 1 3 
Loss. eeee 1 l 
400-endpoint gasoline, percent 92 64 
Kerosine ( 10 

oo 

Gas oil ( 13 
Bottoms : 2 
eee l | 











by kR P a Huntington, University of Oklahoma 


? 
OAs = idt, Oklahoma Natural Gas Company 





CHARLES SCHMIDT 


received his B.S. degree in mechanical en- 
gineering from the University of Texas in 
1939, and a master of mechanical engineering 
degree from the University of Oklahoma in 
1940—-His master's thesis dealt with the “Mix- 
ing of Gases in Porous Media," and a part of 
the data from the thesis appears in this article 
—He is now employed in the engineering di- 
vision of the Oklahoma Natural Gas Company 
in Tulsa, Oklahoma. 





another. In Table 1 and Fig. 1, the 
distillations of two typical condensates 
are shown. 

The single-phase reservoir fluid will 
usually vary somewhat in composition, 
as evidenced by the analyses resulting 
from the true boiling point distillations 
of the reservoir contents from three 
widely separated fields in Texas. (Table 
2). 

Retrograde Condensation 

The engineer who has observed the 
behavior of liquids and vapors under 
pressures ranging from atmospheric to 
700 or 800 Ib. per sq. in. may have 
good cause to ask the question, “How 
can liquid drop out or condense from 
a single-phase ‘gaseous’ fluid, through 
the process of pressure reduction?” As 
long as 60 years ago, Cailletet’ ob- 
served this phenomenon of retrograde 
condensation when he was investigat- 
ing the physical properties of mixtures 
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} Brown Instruments at Engineered by 
| Tide Water Associated J. F. Pritchard & Co. 
Plant Kansas City, Mo. 












AT CONTINENTAL OIL COMPANY 
Ville Platte, La. 








a) a » @ Brown Engineers cooperated with the Fluor Corporation, Los Angeles, 
Calif., in providing precision control of temperature, pressure, flow. 
etc., in the operation of the world’s largest distillate plant, combining 

Brown Instruments at Engineered by 


| Genial Geena Corn."s Sinsane tate Mele, Oe. field stabilization, natural gas recovery, pees maintenance, etc., in 
a one iia which 8,600 H.P. is utilized. 


The trend towards Brown Controls in gas recycling and repressuring 
plants is highly significant. It further proves that Brown Instruments 
and Brown Field Engineering Service meet every requirement of de- 
signers and operators. 


Whether for standard or special applications, Brown Controllers are 
engineered to fit the job. Interchangeability of control units, pilot 
valves, etc., reduces field servicing to a minimum. 


Throughout the Oil Industry, Brown Instruments have won world-wide 

acceptance on the basis of greater accuracy and dependable per- 

formance. May we tell you how Brown Controllers can be used to 

oon {nstruments ot Mudsoenainecred bY ep ; advantage in your plant? Write THE BROWN INSTRUMENT COM- 
(i PANY, a division of Minneapolis-Honeywell Regulator Co., 4475 

The Wayne Avenue, Philadelphia, Pa. Offices in all principal cities. 

9 a Toronto, Canada: 117 Peter Street—Amsterdam-C, Holland: Wijde- 
,@ 9 o) P) mA) Ls) Ss steeg 4—England: Wadsworth Road, Perivale, Middlesex—Stockholm, 


Sweden: Nybrokajen 7. 
















BROWN INSTRUMENTS 


AND MINNEAPOLIS-HONEYWELL CONTROL SYSTEM: 








Brown Instruments at Engineered by oe Oe one For Temperatures .... . a Seas... Pee Liquid Levels 
Hunt Oil Company's Hudson Engineering Corp. 
Plant Houston, Tex. 
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VALUME PERCENT DISTILLED 
Fig. 1. True boiling point distillations of two typical Gulf Coast distillates 





of air and carbon dioxide under ele- 
vated pressures. In 1892, Kuenen,'? who 
was also studying this same phenome- 
non, termed this unexpected trend, 
“retrograde condensation”; however, it 
might just as well have been called 
retrograde vaporization, as a means of 
conveying a word picture of the phys- 
ical change. 

The renewed interest in this phe- 
nomenon has been brought about 
through the development of high-pres- 
sure oil absorption and pyrolytic proc- 
esses as well as the discovery of single- 
phase condensate pools. A number of 
researchers” 4-9» 13.15 have been spurred 
to carry on experimental work on the 
pressure-volume-temperature _relation- 
ships and phase equilibria of both sin- 
gle and complex systems of hydrocar- 
bons. The results that these investi- 
gators have brought forth from the 
industrial and university laboratories 
have been of inestimable value to the 
engineers responsible for the operation 
and development of these deep reser- 
voirs. 

















TABLE 2 
Analyses of Condensate-Type 
Crude Oils 
Sample eh 1 2 3 
percent percent | percent 
Methane 93.405 | 88.876 | 80.851 
Ethane. . ..| 3.008 5.054 7.449 
Propane | 1.024] 2.215 | 3.454 
Isobutane. . |} 0.125 | 0.288] 1.345 
Norma! butane 0.678 | 0.993 1.270 
Isopentane 0.195 0.193 
Normal pentane 0.150 0.334 : 
Total pentanes plus. | : 5.631 
Hexanes plus .| 1.415 2.047 : 
Total. 100.000 100.000 | 100.000 
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Economics of Recovery 

In order to justify a continued pro- 
gram of discovering condensate pools, 
the oil or gas company must have some 
substantial returns as soon as wells are 
drilled on a piece of property. 

Well spacing. The drilling of wells 
on 10-acre tracts would be entirely out 
of the question in most distillate fields. 
In the first place, the total value of 
recoverable condensate probably would 
not equal the first cost of such inten- 
sive development. Furthermore, the ef- 
fective drainage of widespread acreage 
will take place in single-phase fluid or 
condensate fields in much the same 
manner as in gas fields. Although two 





wells (one for cycling and pressure 
maintenance, and the other for with- 
drawal of condensate-bearing fluid) 
might eventually produce substantially 
all the condensate from a lease several 
square miles in area, it is unlikely that 
the time rate of payout would be fast 
enough to attract investors into such 
a proposition. It is more probable that 
the spacings will be of the order of 80 
to 320 acres, depending upon the al- 
lowables and the fluid content of the 
particular reservoir in question. 


Recovery Processes 

(1) Stage separation. The pro- 
duction of condensate was first at- 
tained by flowing the well stream 
through a single separator with the re- 
sult that only a small percentage of the 
liquid contents was recovered. The 
next improvement came with the use 
of 3 or 4 separators operating in series 
at pressures ranging from 1200-1500 
lb. per sq. in. to atmospheric, thereby 
bringing the recovery in many installa- 
tions to 90 percent or more of the 
liquefiable constituents. Fig. 2 shows a 
diagrammatic view of such a plant 
layout. 

(2) Vaughan-Tide Water proc- 
css. A patent was granted to William 
H. Vaughan" a year or so ago for the 
development of a recovery system that 
makes use of refrigeration of the well 
stream through several heat exchangers 
followed by stage separation. As lower 
temperatures are usually more favor- 
able for condensation at elevated pres- 
sures, the percentage of recovery is 
somewhat higher than for straight 
stage separation at well-flowing tem- 
peratures. 

(3) Foran-Walker system. This 


process calls for stage separation with 





Fig. 2. Flow diagram for pressure-maintenance plant in which condensate 
is recovered by stage separation only 
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have become so po 


' The Twin Giants of Agua Dulce, 
Coastal Recycling Corporation 
and Gulf Plains Corporation, 


are both among the largest 
RECYCLING PLANTS yer built. 


Coastal Recycling was the first to go into 
operation. Its cooling tower proved so 
ideally adapted to all the requirements’ _ 
that when the same management and con- 
tractor planned and built the Gulf Plains 
plant a few months later there was not the 
least hesitation in ordering another Marley 
“SpraCoil” Induced Draft Cooling Tower. 


A-2-41 


The MARLEY Company 


+" Induced Dr it 


pular in RE 





ages 


Cooling Towers 


rom 


CYCLING 


Like other Marley towers in other industries, 
“SpraCoils” are self-sellers where there's a job of 
cooling gas and jacket water, and they're uphold- 
ing the same old Marley average—more than 50% 
of sales are repeat orders. 


The reason is, Marley has the product! 


Not being affiliated with any plant construction 
organization, to Marley the cooling tower is every- 
thing—not just a “profit sideline” to be furnished 
as part of a turn-key contract, a practice which 
explains so many otherwise fine plants having 
mediocre cooling facilities. 


Marley towers have to be better at less compara- 
tive cost to set their kind of record. There's a repre- 
sentative near to tell you, or write for Bulletin 601. 


Fairfax and Marley Roads 
Kansas City, Kansas 


MARLEY WATER COOLING EQUIPMENT is saving money and promoting 
efficiency in plants, smallest to largest, in all phases of the oil industry 
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Fig. 3. Flow diagram of absorption-type plant used to increase efficiency 
of condensate recovery 
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the added feature of condensate re- 
fluxing back against the well stream 
as a means of increasing the recovery 
of liquefied constituents.® 

(4) Oil absorption. Through the 
use of heavy absorption oil, the extrac- 
tion of condensate is proving satisfac- 
tory to as high as 1800-2000 lb. per sq. 
in. absorber pressures, especially for 
those fields that produce relatively lean 
gas. Oil absorption plants are also be- 
ing operated successfully on the dry 
tail gas from stage separation units, 
where 0.1 to 0.5 gal. of condensate 
may be present in each 1000 standard 
cu. ft. A typical oil absorption plant 
is shown in Fig. 3. 


Pressure Maintenance 
(1) Gas conservation. The gas- 











Fig. 4. Apparatus used in determin- 
ing rate of diffusion of dissimilar 
gases at varying pressures 
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condensate ratios in many of the deep 
fields are from 25,000 to 100,000 
standard cu. ft. per bbl. In the absence 
of a market for the dry gas from a 
condensate recovery unit, it is almost 
mandatory that the gas be returned to 
the formation for use at some future 
date. 

(2) Retrograde condensation in 
reservoir. The return of dry gas to 
the formation is necessary to prevent 
the partial condensation of the fluids 
(hydrocarbons) within the reservoir 
itself. Should the pressure near the pro- 
ducing wells be allowed to fall below 
1500 to 2000 lb. per sq. in., it is 
likely that condensate in the form of 
liquid might condense on the surface 
of the sand grains. Heavy producing 
rates in a field having a low perme- 
ability would cause a pronounced pres- 
sure reduction near the well, and re- 
sultant condensation around the drill 
hole and in the casing string. Once 
condensation has occurred within the 
formation, the re-vaporization of the 
liquefied constituents might take place 
very slowly after the return of pres- 
sure to the formation due to the slow 
process of diffusion from the liquid 
film on the sand grains to the single- 
phase state in the pore space. 

(3) Expulsion of condensate- 
bearing fluid. The cycled dry gas 
serves as a means of forcing the single- 
phase condensate fluid toward the pro- 
ducing well. If this expulsion process 
could be effected without the occur- 
rence of intermixing between the dry 
and the condensate “gases,” a quan- 
titative ‘‘push out” of the condensate 
might be accomplished by returning 
one volume of dry gas for each volume 
of virgin condensate fluid produced, 
discounting the trapping-off of con- 
densate due to the irregular forward 
movement of the dry gas, or to the 
well-spacing pattern. 





Gas Mixing or Dilution 

From our present knowledge of the 
laws of diffusion of gases of the type 
that occurs when two dissimilar gases 
are placed in opposite ends of an open 
cylinder, it is reasonable to believe that 
some mixing will occur between two 
different gases within the pore spaces 
of a reservoir. 

Experimental work was undertaken 
at the University of Oklahoma in the 
fall of 1938 on the mixing of gases in 
porous media in an attempt to answer 
this question of gas dilution within 
the reservoir in a quantitative manner. 
This research has been sponsored by 
the American Gas Association and the 
Natural Gas Supply Men’s Fund 
through the financial support of a fel- 
lowship. 

Ducker et al* have shown that the 
rate of flow through a linear sand- 
packed tube is inversely proportional 
to the amount of mixing; conversely, 
for 3-dimensional flow with close spac- 
ing, the opposite relationship is true. 

The writers have obtained further 
experimental data on gas-mixing this 
year for both flowing and non-flow 
conditions within the sand body. The 
apparatus has been a vertical tube 4 in. 
by 5 ft. (Fig. 4) packed with clean 
Wilcox sand from an outcrop near 
Roff, Oklahoma. The non-flow or stor- 
age tests have been made in the fol- 
lowing manner: 

(a) The tube is first filled with a 
definite volume of gas. 

(b) An equivalent volume of air is 
injected into the lower end of the tube 
at a steady rate during a period of 1 
hour. 

(c) The gases are allowed to mix or 
diffuse for different lengths of time 
under non-flow or “static” conditions. 

(d) The gaseous mixture is with- 
drawn from the upper end of the tube 
continuously during a 1-hr. period and 
the stream is analyzed occasionally for 
oxygen content during the test. 


FFF PEE EE OEE OE OOO OOOO OO POT Sr 


Fig. 5. Results of experiments to 
determine rate of diffusion at 


three different pressures 
/00 





80 


00 


40 





20 


PER CENT OF COMPLETE MIXING 











O 40 80 120 460 200 
STATIC STORAGE TIME, HR5 


THE PETROLEUM ENGINEER, February, 1941 























For Service where Dependability is really Essential « « 


LUNKENHEIMER 


CHECK VALVES \NEERED ssn: 
ARE “CORRECTLY ENGINEERED” FOR aA — L 
MAXIMUM ECONOMY ON THE JOB! 









The need for a check valve not only suggests caution / . 
but demands the utmost care in its selection. So much i petit 
depends on satisfactory performance of check valves 
to obtain safe operation and necessary protection. 
They must be tight . . . they must protect against 
reverse flow in a line which might cause serious losses 
in equipment and processes and endanger human life 






... they must protect low pressure sections of systems _ : 
* Top view showing Two Renewable Side 
. An original feature of ty 





in which both low and high pressures are used. 
e ability found in all Lunkenheimer 
Swing Check Valves. 
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All Lunkenheimer Swing Check Valves are provided 
with two renewable side plugs which serve as bearings 
for the disc carrier pin. In case a pin becomes worn, 
causing misalignment and impeding operation of the 
valve, it can be removed from either side . . . this is 
particularly advantageous when valves are installed 
in tight places, such as close to a wall. 


SEEING IS BELIEVING 
Me Pig 854 


We cannot hope to take every prospect and every : 200 Ib. $. P., 400 Ib. W. 0. G. 
buyer through our plants but we welcome the op- Steel Swing Check Bronze Swing Check 
portunity whenever possible because then he can see a i pala i ee 
with his own eyes the minute care exercised in the fa atiieadiig giuciie gt ar We heft wh hk 
selection of materials ... in the scientific research . b 
of their physical properties ... the close tolerances 
maintained in machining all parts .. . finally, the 
thorough and complete test each and every valve 
must undergo before receiving a final okay. However, 
as an alternate, we do suggest that you ask your 
Lunkenheimer distributor to take a valve apart and 
let you see for yourself how carefully they are con- 
structed to give you safe, long time, trouble free 
service. In short, to show you what we mean by 
“Correctly Engineered Valves." 
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Send for copy of our newCatalog No.78. 
We will include our handy “Guide”, 
for easy selection of valves, boiler 
mountings, and lubricating devices 
according to pressures, temperatures, 
and service applications. 


UNKENHE/IM 
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Fig. 6. Effect of pressure on the diffusion of gases in porous media 








The original data recorded during a 
series of such storage tests are shown in 
Fig. 5. This set of runs was made at 
500 Ib. per sq. in. absolute over storage 
periods varying from zero time to 192 
hours. Approximately 97 percent of 
the contents of the tube was with- 
drawn as the result of the pressure 
drop from 500 lb. to atmospheric. 
Similar sets of runs were made at 200 
lb. and 29 Ib. per sq. in. absolute. 

By graphical integration of these 
original data, the percentage of mixing 
versus storage time for different pres- 
sures can be readily obtained as shown 
in Fig. 6. It is easy to see that greater 
pressures within this pressure range in- 
hibit the mixing of gases in porous 
media. With the accumulation of addi- 
tional experimental data at higher pres- 
sures it is hoped that some definite re- 
lationship can be established between 
pressure and mixing rate. 


Conclusion 


Sufficient field data are not avail- 
able at this time to permit any re- 
liable correlation with the laboratory 
results. The initial experimental results 
tend to show that mixing or dilution 
under elevated pressures in the reser- 
voirs will occur at very slow rates. It 
is too soon to predict just how much 
of an effect mixing will have, in an 
economic way, in causing the early 
abandonment of a condensate field due 
to dilution of the reservoir fluids. 
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AND OTHER PETROLEUM PRODUCTS WITH CAUSTIC SODA OR OTHER ALKALIES 


INVOLVES LARGE SURFACE CONTACT 





] Large surface exposure per unit of volume N 
DVANTA GES gives high reaction efficiency. N A L 
A . ae : TRADE. 
* ? Large free cross section minimizes internal OE-MARK 
0 ‘ friction and gas velocity. A KR a 
J 3 Large free volume allows time for complete O N es 
ing absorption. 


1 High resistance to the destructive action 
of corrosive materials, such as sulphides 
and hot alkaline solutions, assures long life. 


? High resistance to thermal shock reduces R l N G S 


spalling and breakage. 


3 Low weight per unit volume reduces cost A R E T H E | D E A L 
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of tower construction. 
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1” splined rings provide 25°, more absorption surface than 1” smooth rings. H l Ss P U bk POS Ee 








National Carbon Company, Ine. NAME 
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Testing Condensate-Type Wells 


>> The behavior of condensate wells and its relation to the determination 


A PETROLEUM 
AS ENGINEER 


of physical characteristics of production 


by Garman O yw 


Research Engineer, Black, Sivalls and Bryson, Inc., Oklahoma City, Oklahoma 


Equipment and methods have been 
developed and proved for small-scale 
examination of simple physical char- 
acteristics of condensate-type wells. 
Equipment for direct measurement of 
variables affecting more advanced pro- 
duction methods has been considered, 
but its development depends upon the 
demand by, and utility to, the oil in- 
dustry. Information and discussion re- 
garding the possible demand for ad- 
vanced testing procedures are invited 
by the author, to whom communica- 
tions should be directed. 

THe Eprror. 
x 


OME engineering data should al- 

ways precede serious consideration 
of the application of cycling or pres- 
sure maintenance to any reservoir. The 
quality of data should be somewhat 
proportional to the amount of capital 
involved and the economic conse- 
quences of choice of production or 
processing equipment. Reasonable de- 
velopment is necessary before the value 
of a condensate-type reservoir can be 
approximated, but coincident with the 
proof of value and extent, sufficient 
data should be obtained to justify con- 
sideration of advanced production 
methods. 

Any number of schemes may be em- 
ployed to test for the physical char- 
acteristics of production from a con- 
densate-type reservoir but the schemes 
should be planned in such a way as to 
obtain the maximum benefit from the 
least amount of trouble and expense. 
Equal degrees of accuracy should be 
considered in all steps of the test so 
that expensive precision in some steps 
will not be wasted by combination 
with steps of less precision. 

Probable sources of unexpected 
errors will be pointed out and several 
procedures discussed in this article. An 
attempt will be made to clarify the 
somewhat peculiar, but accepted be- 
havior of condensate-type wells. 


Condensate-Type Reservoir 


As tapped, most condensate -type 
reservoirs are in a state of “satura- 
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tion” or at their “dew point.” Three 

distinct types are known: 

(A) reservoirs at their dew point iso- 
lated from any associated oil, 

(B) “undersaturated” reservoirs iso- 
lated from any associated oil, and 

(C) saturated or dew-point reservoirs 
(or gas caps) overlying 
saturated zone. 


an oil- 


There is a fourth type reservoir pro- 
ducing through “dry gas wells” that 
would exhibit retrograde phenomena 
were the gas subject to proper tem- 
peratures and pressures never encoun- 
tered in normal production. Conveni- 
ent plots to illustrate the effects of 
pressure and temperature on the liquid- 
vapor ratio of the reservoir “‘fluid’’’ 
are shown in Figs. 1, 2, and 3.° 

The reservoir type explained in (A) 
is shown in Fig. 1. The reservoir tem- 
perature isotherm intersects the zero 


liquid-vapor ratio abscissa at reservoir 
pressure. There could be no reduction 
in reservoir pressure without resultant 
condensation. If the reservoir pressure 
declined, condensate would progress 
along the line A-B-C*. 

Type (B) eenenie is shown graph- 
ically in Fig. 2. Here the reservoir tem- 
perature ieee intersects the zero 
abscissa below reservoir pressure. Re- 
duction in pressure could be permitted 
to a point “A” before condensation 
would take place. Pressure reduction 
below “A” would result in condensa- 
tion along the line A-B-C. 

A reservoir of type (C) can also be 
represented by Fig. 1. No difference in 
the physical characteristics of types 
(A) and (C) has been found except in 
cases in which the producing well 
completed in such a way that some of 
the reservoir liquid is produced with 
the gas-cap vapors. Experimental data 
sais on types (A) and (C) do not 
show any peculiarities that would make 
possible a differentiation of the types. 
The possibility of the existence of a 
reservoir of type (C) in which the gas 
cap would not be at its dew point is 
very remote. 

In Fig. 3 an example of the fourth 
type is graphically represented. Here 
the reservoir temperature isotherm is 
shown in a “hypothetical region” or 
region of undersaturation. The distance 
below the zero liquid-vapor ratio ab- 
scissa would represent the degree of 
undersaturation at the particular pres- 
sure and temperature condition. Point 
“X” is well in the undersaturated 
region and would not pass into the 


wells produce by reasor f the 
nd xt by rea- 















so reserv< uid taken int ctor at the 
bottom of the hole. It is also g eded that 
it is virtualiy impossible for a condensate-type well to 
produce an appreciable part of any id precipitated 
esult of ret condensaton 
cline in the reser . The ma- 
} therefore, can be considered to 
be in a homogeneous ‘‘fluid” a use, generally consid- 
ered to be the “gaseous” or ‘‘vapor’? phase 
2Graphical representation 7 variables shown on un- 
scaled co-ordinates is pr ed ‘f r illustration enly 
They are not plots of a iol dat 1, but are typical aver- 
age cases ben d on some 40 tests made on condensate 
type wells in the Gulf. Coast area 
“All reservoirs in this discussion are considered to 
remain at the reservoir temperature during their hy- 
pothetical production because of the mass temperature 


effect of the surrounding formations. 
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their ring problems in a change 
to COOK'S GRAPHITIC IRON 
PISTON RINGS, 
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COOK’S GRAPHITIC IRON PISTON RINGS 


lower the rate of cylinder wear, increase h.p. output 
per gallon of fuel and restore new engine power, even 
after cylinders are badly worn. These results are as- 
sured by the combination of (1) COOK'S GRAPHITIC 
IRON —the highly refined COOK'S Ring material; 
(2) exclusive designs that positively and permanently 
seal combustion pressures; (3) pre-conditioned wearing 
surfaces. You too can reduce your operating and main- 
tenance costs by installing COOK'S Rings next time 
you make replacements. Ask for informative literature. 


C. LEE COOK MANUFACTURING CO. 


INCORPORATED 
New York Los Angel Chi New Orl 
Cleveland Satine LOUISVI LLE, KY. theo Sen Prenciocs 


COOK’S GRAPHITIC IRON PISTON RINGS” 
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A third very important 
reason why 
Mission Plug Valves 
give 
satisfactory service 

longer 
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Notice particularly 
that groove, and 
Vl tell you about it. 








That groove in the body goes half way around 
the port. Another half-circle groove is cut on 
the core. When the valve is closed, these two 
half-cirele grooves join to form a complete 
circle around that port. This insures uniform 
lubrication and a perfect seal. 

Similar grooves surround the opposite port. 
When opening or closing the valve, no part of 
any groove crosses the body port opening. This 
prevents “washing” out of the grease. 

Because of the complete, uniform seal thus 
formed, abrasive material is less likely to reach 
the sealing surfaces. This reduces cutting and 
increases the life of the valve. The Mission is 
the only valve which has this uniform, full- 
port lubrication. 

Order several Mission valves now for testing 
under all conditions. 


NM{LSSION 





MANUFACTURING CO. 





HUMBLE ROAD + HOUSTON, TEXAS 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK 



































1 ‘ 

3 Reservoir TEMPERATURE 

9 [soTHERM ; 
~ ' 

kK 1 . 
TX ' 

' 

. | 

1 1 

ofc & | S| 

: 3 e 

Ss | Qs 

' & ' ' 

9 v7 & 

~ H ! 

) 31 Sj 

g >| KI 

y a | 

Ui = 

Q! 1 

' 

1 

1 

re) iA 
O PRESSURE 
Fig. 1. Pressure-condensation diagram for dew-point reservoir 








two-phase region (above the zero 
liquid-vapor ratio abscissa) during 
normal production of the reservoir, as 
indicated by the production tempera- 
ture isotherm. Were the reservoir to 
be hypothetically cooled along the iso- 
bar X-A, condensation would occur at 
some reduced temperature (indicated 
by the reduced temperature isotherm). 
If the reservoir pressure were above the 
optimum point “B” for the isotherm, 
condensation would progress along 
A-B-C as the pressure were reduced at 
constant reduced temperature. 

With the aid of Fig. 3, an explana- 
tion of that unique type of well that 
is “dry at both ends,” under normal 
production, can be made. The reservoir 
is undersaturated to a degree that al- 
lows the production temperature iso- 
therm to intersect the zero liquid- 
vapor ratio abscissa at two points. Any 
condensate-type reservoir could be pro- 
duced “dry at both ends” at some ele- 
vated temperature. 


Condensate Well Characteristics 


The common characteristic of a 
condensate-type well to produce a head 
of liquid when opened-up has led to 
the false conclusion that the reservoir 
“fluid” was at least part liquid and 
not a homogeneous “vapor” phase. 


Fig. 4 is presented as an aid to the 
explanation of the accumulation of a 
considerable quantity of liquid in the 
well bore and in the pore space of the 
formation around the bore. When a 
condensate producer is shut-in, the 
well as a whole starts acting as a reflux 
column. During production some con- 
densation has taken place by reason of 
the pressure and temperature drop in 
the hole. This condensate falls to the 
bottom. As the conductor cools off, 
further condensation takes place and 
the resultant reduction in volume al- 


lows more gas to be supplied by the 
reservoir. Refluxing is established and 
continues so long as the well is shut-in. 
A small leak in the well-head will in- 
crease the accumulation of liquid by 
allowing the lighter fractions to escape. 

If the well is opened-up to a stable 
rate of flow* after a shut-in period, 
and the well stream is sampled con- 
tinuously, a typical stabilization period 
results as shown in Fig. 5. Data have 
been taken for the development of 
these types of curves for a better un- 
derstanding of errors in sampling. 

If a condensate-type well is shut-in 
after a flow period, the wellhead pres- 
sure increases to some maximum value 
and then declines slowly. A typical 
set of “pressure build-up” curves is 
shown in Fig. 6. Maximum pressure 
points are not identical for different 


‘Bean set at such a size that after a reasonable time 
the well flows steadily without heading. Explained more 
in detail under “Sampling.” 


. 

— Cycling 
flow rates. Two factors control the 
shape of pressure build-up curves: 
(1) ability of the reservoir pressure to 
“neutralize” the resistance between the 
reservoir and wellhead and (2) the 
physical changes along the resistance 
after shut-in. The pressure-rise part of 
the curve is controlled by (1), and the 
pressure-decline part by (2). The con- 
trolling physical change is that of in- 
creased density of the vapors in the 
conductor as it cools off. Pressure 
build-up curves will tend to coincide 
after a time provided the reservoir 
pressure is not reduced during the pe- 
riod over which the data are com- 
pared. 


Sampling 


A brief outline of the sampling pro- 
cedure® used by Black, Sivalls, and 
Bryson in well-testing will be included 
to justify some of the following dis- 
cussion. A very thin-edged cylindrical 
nozzle on a sampling tube is lubricated 
into the wellhead and terminated at a 
point in the conductor below which is 
perfect continuity for at least 40 di- 
ameters. The nozzle is held concentric 
with the conductor by a collapsible 
spider. 

If the flow of a well is stable, there 
must be sufficient velocity in the con- 
ductor to keep all the condensing 
vapors moving in an upward direction. 
If condensate falls against the rising 
vapor stream the particles coalesce and 
“heading” results. The heading period 
may be only a few minutes, or as 
much as an hour. If the well is flowing 


5A complete discussion of the sampling procedure, 
the test equipment, and their application was presented 
in a paper, “Economics of Design and Operation for 
Pressure Maintenance and Condensate Recovery’ pre- 
sented before the A.I.C.E. meeting at New Orleans, 
December 2-6, 1940. (Patents pending on sampling 
device.) 
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Fig. 2. Pressure-condensation diagram for undersaturated reservoir 
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Fig. 3. Pressure-condensation diagram for a ‘‘dry gas"' reservoir 
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stably, an accurate sample is removed 
when the velocities in the nozzle and 
in the conductor are very nearly iden- 
tical. A nozzle size is chosen so that 
under identical velocity conditions in 
the nozzle and conductor, the test unit 
is supplied with a convenient volume 
of sample. The volume of sample pass- 
ing through the nozzle is adjusted and 
held to the required fractional part on 
the weight basis. Physical characteris- 
tics of the sample stream (well stream) 
for a range of temperatures from the 
hydrate formation point to reservoir 
temperature, and a range of pressures 
from flowing wellhead to almost at- 
mosphere can be examined in the small 
scale test unit. 

Time-stabilization curves as shown 
in Fig. 5 are developed by completely 
setting up on the well before it is 
opened for test. The rate of sampling 
is adjusted immediately after the head- 
ing period and the liquid-vapor ratio 
measured continuously until a con- 
stant value is reached. A period of 
from a few hours to a day or two is 
required for complete stabilization. 

Any number of test procedures from 
the most complicated full scale or small 
scale flow tests to the simple removal 
of a liquid and gas sample for frac- 
tional analyses can be made. It is very 
important that the well stability be 
taken into consideration before any 
tests are conducted. For a well that has 
been on a fairly high steady produc- 
tion rate for a week or so, it might be 
assumed the well is producing a con- 
stant representative sample of the res- 
ervoir fluid. Pressure and temperature 
changes up the conductor might cause 
condensation, but the stream will con- 
tain a representative mixture of the 
hydrocarbons in the reservoir. Only 
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those vapors condensed in the immedi- 
ate vicinity of the well bore are likely 
to be produced. 


Bottom-Hole Sampling 


From the foregoing statements, some 
complications and possible errors will 
be suggested for bottom-hole sampling. 
Bottom-hole sampling should not be 
attempted in most wells under shut-in 
conditions because of the accumulation 
of liquid. Flowing the well at a stable 
rate with the sample bomb at the bot- 
tom of the hole is hazardous, and the 
collection of a sample even under these 
conditions is subject to some error. 

Flow from the reservoir to the well 
bore causes a pressure drop. In cases 
where the reservoir is at its dew point 
(general case) this pressure drop causes 

















FORMATION ACTS AS 


| 
} 
y 
Hor RESER VOIP 


Fig. 4. Shut-in condensate well 
is typical reflux column 














condensation in the vicinity of the 
bore. During shut-in conditions, the 
reservoir around the bore might be 
saturated with condensate. During the 
flow stabilization period a part of this 
condensate is produced. More is pre- 
cipitated during flow. An equilibrium 
condition of the mechanical carrying 
of the accumulated liquid or condensed 
vapor is reached after a time at a stable 
flow rate and this adjustment is neces- 
sary for a well to reach a stable flow 
condition. Inasmuch as some liquid is 
likely to be produced into the well bore 
at a stable flow rate, a bottom-hole 
sample bomb would have to collect a 
proportional part of this liquid along 
with the vapor to contain a truly rep- 
resentative sample. 


Batch Sampling 


By proper batch sampling at the sur- 
face, a very accurate composite an- 
alysis can be determined. The well 
should be flowing at a stable rate and 
sufficient time allowed for complete 
stabilization. Accurate means must be 
provided for the measurement of pro- 
duced gas and liquid volumes. Equilib- 
rium samples (a gas and a_ liquid 
sample) can be taken at the separator, 
or three samples can be taken: a sepa- 
rator gas sample, a solution gas sample, 
and an atmospheric liquid sample. The 
following methods are suggested for 
the elimination of possible and fre- 
quent errors: 

(1) Fill the liquid bomb full of 
liquid at a temperature at or below the 
equilibrium liquid (separator or atmos- 
pheric liquid) temperature by pressur- 
ing the bomb first, filling from the 
bottom by bleeding at the top, and 
then flowing through the bomb for a 
reasonable time with the bottom valve 
wide open. Be sure to provide means 
for preventing the temperature of the 
bomb from rising above the equilib- 
rium temperature during transporta- 
tion. 

(2) Collect the gas sample at a 
temperature at or above the equilib- 
rium vapor temperature, permitting 
the gas to flow through the bomb a 
reascnable time from top to bottom. 

(3) Be sure the bombs are not leak- 
ing. 


Analyzing the Sample 


A safe procedure is to record the 
sample pressure and temperature (taken 
with a good calibrated gauge and ther- 
mometer) and check the pressure in 
the laboratory at the noted tempera- 
ture before charging the sample into 
the analyzer. The quality of expensive 
and painstaking laboratory analysis is. 
no better than the quality of the 
samples. If the bomb pressures are still 
up after they reach the laboratory, 
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For 125 Pounds Steam, 200 Pounds Water, Oil or Gas 


Advanced design throughout these valves increases adaptability 
for service and minimizes maintenance in severest usage. Made in 
all types: Non-Rising Stem... Outside Screw and Yoke... Quick- 
Opening ... Underwriters’ Patterns... Marine Cargo Oil System 
Valves. Also in Alloy Cast Iron. Flanged, screwed, or hub ends. 

Catalog giving complete specifications on the entire line is 


available from your Crane Representative or by mail request. 


NEW FEATURES LIKE THESE IN ALL PATTERNS 


Tough malleable iron hand- Pat 


wheel. 


















Easy lubrication fitting in 
yoke sleeve. 


Malleable iron ball-type 
gland flange with swing 
eye bolts. 


Renewable shoulder-type 





stem hole bushing. 





More bolts of smaller diam- —_ 4 
eter in body-bonnet joint. | 


Full length "V-section” disc 





guides. 


Solid web-type disc with 
tee-head stem connection. 


Straight through ports. Re- 
nhewable seat rings. 


Brass trimmed or All-lron. 
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Cycling on 
their contents can be charged, but the 
sampling pressure and temperature 


should be maintained on the bombs 
during the charging operation. 


Sufficient data for the precise con- 
version of volumes overhead from the 
fractional distillation of a liquid sam- 
ple are lacking, but the best figures 
available will suffice for most work. 
Molecular weight determinations of the 
residue should be made if a high de- 


gree of accuracy is desired. 


If the equilibrium samples are ob- 
tained at a high pressure (1000 lb. or 
more) and the equilibrium liquid pro- 
duction volume was measured in the 
separator (or a shrinkage factor ap- 
plied to tank gaugings), the problem 
of proper allowances for compressibil- 
ity and expansibility of the converted 
vapor volumes back to liquid under 
pressure, presents itself. Compressibil- 
ity and expansibility factors for the 
lighter hydrocarbons, in the pressure 
and temperature range where they are 
a liquid only by reason of their solubil- 
ity in the heavier constituents, are defi- 
nitely lacking. To obtain an accurate 
recombination ratio of the equilibrium 
liquid and gas analyses, some knowl- 
edge of compressibility and expansi- 
bility is necessary. If accurate samples 
are taken of the separator gas, solution 
gas (tank vapors or vapors from a 
sample flashed from the separator to 
atmosphere), and atmospheric liquid, 
and sufficient full scale data taken for 
their accurate recombination, no com- 
pressibility factors are necessary. 


Utility of Analyses 


The utility of an accurate composite 
alone depends upon the knowledge of 
applicable ‘“K” values or vaporization 
equilibrium constants. These constants 
are known to vary with the composi- 
tion of the reservoir fluid, so each 


reservoir should be a special case. The 
development of an accurate set of ““K” 
values for a reservoir would be tedious 
and expensive, but a number of sets 
of such data by which correlations 
with respect to composition and dew 
points could be made, would be very 
useful. 

The ultimate use of fractional an- 
alyses, except for the limited use of 
the distribution of the individual con- 
stituents, is to predict the physical be- 
havior of the well stream. It is possible 
that the physical examination of a 
representative part of the well stream 
in a small scale unit is the most ex- 
pedient, economical, and precise method 
of testing a well. Numerous possibili- 
ties of error are eliminated and the de- 
sired quantities are observed directly, 
or can be calculated from observed 
quantities. 


Small Scale Testing 


All weaknesses not also inherent in 
any type of full scale testing have been 
eliminated from the small scale well 
test. At the present time these weak- 
nesses are confined to the measurement 
of physical characteristics of the equi- 
librium vapor in the retrograde region. 
Accurate natural gasoline content and 
specific gravity determinations are al- 
most impossible without the use of 
expensive fractional analyses." Natural 
gasoline contents have been calculated 
on a “recoverable content” basis by 
difference, but the recoverable content 
of the solution vapors has to be deter- 
mined and the present convenient scale 
of the equipment does not provide an 
adequate sample for its determination 
by charcoal saturation or compression 
measurements. 

The use of a column, somewhat less 
claborate than the standard fractionat- 
ing column, has been considered for 





direct use with the small scale equip- 
ment, but charging difficulties’ will 
have to be overcome. 

Equipment has already been designed 
with which it is hoped equilibrium 
vapor densities at all separation pres- 
sures and temperatures can be accu- 
rately and conveniently made. Equi- 
librium vapor specific gravities are 
helpful in separator, scrubber, and ab- 
sorber design; in high-pressure gas 
gathering and distribution system de- 
sign; in calculation of reservoir pres- 
sures, etc. 

With the discovery and development 
of condensate-type fields has grown a 
demand for more advanced and effi- 
cient processing methods. The industry 
has need for methods to reduce the 
high recompression and pressure vessel 
requirements. 

Preliminary tests have proved that 
it is possible to develop small scale 
equipment for all the following types 
of investigations: 

(1) Direct measurement of reser- 
voir conditions that would provide data 
for the development of the useful parts 
of the “pressure-temperature-phase” 
diagram (envelope curve). 

(2) Examination at extremely high 
pressures of the effects of counter- and 
con-current absorption on extraction 
efficiency, and examination of various 
absorption mediums. 

(3) Low-temperature, high-pressure 
studies. 

(4) Thermodynamic properties such 
as specific heats, Joule-Thomson effects, 
film coefficients, etc. 


®Even gas samples taken in this range of pressure 
(above the optimum pressure) are extremely difficult 
to charge into a fractional analyzing column. Liquid 
samples at these pressures can be subtracted in the 
proper ratio from an accurate composite (taken at lower 
pressures) to determine the equilibrium vapor compo- 
sition, but again compressibility and expansibility fac- 
tors limit the degree of accuracy. 
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Fig. 5. Typical time-stabilization period for 
a condensate well 
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Fig. 6. Wellhead pressure vs. time from shut-in 
for a condensate well 
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AQUAGEL REDUCES FRICTION 


A straight AQUAGEL and water mud, or a native 
mud to which an adequate amount of AQUAGEL 
has been added, covers all moving parts of the 
drilling equipment in contact with the mud, with a 
lubricating gel. The entire surface of the drill pipe, 
for example, is completely lubricated. This gives a 
“roller-bearing’ action to the drill pipe which re- 
duces friction, thus less power is needed and the 
danger of stuck pipe is minimized. 

AQUAGEL in drilling mud also surrounds all 
sand and grit with a protective lubricating gel 
which helps to prevent corrosion by covering all 
exposed metal parts with an inert colloidal film. 
The cost of the AQUAGEL used is often repaid by 
the savings in pump part replacements alone. 

AQUAGEL is also extremely economical because 
it will yield 100 or more barrels of good drilling 


mud per ton of clay. 


ae 









lapel 





Baroid Products and Service 
Engineers are avaiiable in all 
active oil fields in the U.S.A. 


BAROID SALES OFFICES: LOS ANGELES + TULSA » HOUSTON | 
| 


































PATENT LICENSES, unrestricted as to 
sources of supply of materials but on 
royalty bases, will be granted to re- 
sponsible oil companies and operators 
to practice the inventions of any and / 
or all of United States Patents Nos. 
1,575,944; 1,575,945; 1,807,082 and 
1,991,637 and further improvements 
thereof. Applications for such licenses 
should be made to the Los Angeles office. 


BAROID PRODUCTS 


BAROID and COLOX—Drilling Mud 
Weighting Materials. 

AQUAGEL—Gel-Forming Colloidal Drill- 
ing Clay. 

FIBROTEX—For Regaining or Preventing 
the Loss of Circulation. 

BAROCO—A Salt-Water-Resisting Drill- 
ing Clay. 

STABILITE—A Chemical Mud Thinner. 

AQUAGEL-CEMENT—For Recovering 
Lost Circulation and Cementing Casing. 

SMENTOX—For Counteracting the Ef- 
fects of Cement Contamination and 
for Reconditioning Cement-Cut Mud. 

ZEOGEL—Used as a Suspending Agent 
When High Concentrations of Salt or 
Salt Water Are Encountered. 

IMPERMEX — A Concentrated Colloidal 
Additive Agent for Reducing Water 
Loss in Salt-Laden Muds. 

MICATEX—For Reducing Water Loss to 
the Formation and for Overcoming 
Mild Cases of Lost Circulation. 

TESTING EQUIPMENT—For Drilling Mud 
Analysis and Control. 

BAROID WELL LOGGING SERVICE — 

Formation Information Thru Mud Analysis 
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Engineering Aspects 
of Cycling and 
Condensate Recovery 


xt Experience shows recovery by absorption attains 98 
percent efficiency compared with 90 percent by simple 


separation and cooling 


by Henry | Whde 


President, Parkhill-Wade, Los Angeles 


URING the last six or eight years 

many areas have been discovered, 
particularly in the South Texas and 
Gulf Coast areas, in which the hydro- 
carbons are entirely in vapor phase in 
the formation, but will partly condense 
by “retrograde condensation” upon 
reduction in pressure. These wells 
were originally produced by expanding 
the gas through a choke to some mod- 
erate pressure, and then passing the 
partly condensed mixture into an ordi- 
nary gas-oil separator. The residual gas 
after this separation was either used for 
fuel or wasted. The operating pressure 
in the trap varied commonly between a 
minimum of about 300 Ib. per sq. in. 
to a maximum of perhaps 600 Ib. per 
sq. in. The operator determined the 
best separator pressure by cut-and-try 
methods. If the trap pressure were car- 
ried too high the separated distillate 
would contain an excessive amount of 
light fractions and dissolved gases, and 
would consequently show excessive 
weathering losses when run into field 
storage tanks. Also, the gas would 
undergo less Joule-Thomson cooling in 
expanding through the choke, so that 
the trap temperature would run higher 
and there would be less initial conden- 
sation. 

On the other hand, if the trap pres- 
sure were carried too low, the normal 
decrease in condensation due to lower- 
ing pressure would become the dom- 
inant factor, and only a small amount 
of material would actually condense. 
Operators found that by varying the 
trap pressure an operating pressure 
could be selected that resulted in the 
maximum amount of salable conden- 
sate being collected in the field tanks. 

Producing structures of this type, 
where the hydrocarbon mixture is en- 
tirely in vapor phase in the formation, 
but is of such a nature that condensa- 
tion may be produced by reduction of 
pressure, have come to be called ‘‘con- 
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densate” structures. 

It should be borne in mind that the 
retrograde condensation phenomena 
also occur in connection with the va- 
por phase of two-phase structures, 
where liquid and vapor phases both 
exist in the producing formation. The 
distinction here is that liquids can be 
produced from two-phase structures 
by simple pressure displacement or 
pumping, without necessarily involving 
retrograde condensation, whereas pro- 
duction from a condensate well neces- 
sarily involves retrograde condensation. 


Recovery Systems 


Inasmuch as a condensate-type gas 
may partly condense if the pressure 
on the formation is reduced, without 
reduction in temperature, it is essential 
that the pressure in the formation be 
maintained as high as possible through- 
out the period of production. If con- 
densation does occur in the formation 
due to reduction of pressure, the dif- 
fused condensate will simply moisten 
the porous producing sands, and the 
hydrocarbons so condensed will become 
irrecoverable. In many of the early de- 
velopments of condensate production 
this fact was disregarded and serious 
declines of recoverable condensate con- 
tent were actually experienced in the 
course of time as gas was withdrawn 
from the formations. 

This fact makes it imperative to pro- 
vide some scheme for maintaining the 
pressure in the producing formation at 
or near its original value. 

It is imaginable that some condensate 
structures may be found that have a 
water-drive sufficiently active to main- 
tain the pressure in the formation while 
withdrawing gas at a reasonable rate; 
however, no such formations have ac- 
tually been encountered thus far in the 
development of these properties. 


The only practicable way of main- 
taining the formation pressure is to in- 


HENRY N. WADE 
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ject into the producing formation the 
residual gas after the condensate has 
been recovered. Ordinarily the shrink- 
age due to extraction of condensate 
plus fuel requirements for the opera- 
tion of the extraction and pressure 
maintenance plants does not amount to 
more than 4 or 5 percent of the volume 
of wet gas withdrawn; consequently, if 
all the residual gas is returned to the 
formation the rate of pressure decline 
is greatly reduced, or may be eliminated 
entirely if the rate of water-drive is 
rapid enough to make up the difference. 

Because of these facts it is now gen- 
erally recognized that a pressure-main- 
tenance system is a necessary part of 
any efficient condensate-recovery proj- 
ect, and all recent installations have in- 
cluded such a system. 


Well Patterns 


As an effective condensate-recovery 
system requires withdrawing the wet 
condensate gas from the formation and 
replacing it eventually with the res- 
idual gas remaining after the conden- 
sate has been extracted, it is evident 
that the producing and input wells 
must be located so as to accomplish 
this result with the least chance of 
dilution of the wet gas by the dry gas 
returned to the formation. The ideal 
arrangement of wells to accomplish. 
this purpose is still a matter of some 
experimentation and a great deal of dis- 
cussion. The following discussion is in- 
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OLLOWING a policy of meeting and anticipating the needs of the Petroleum Industry by build- 
F ing pumps, compressors and power units for every service ... Worthington has developed 
equipment for the specific requirements of recycling, water flooding, and pressure maintenance. 

Now increasing in importance with the rapid advance in methods, are the advantages of 
obtaining, from one source, complete coordinated equipment for these operations. 





Group of Worthington HiVol close clearance Worthington horizontally-split-casing 
steam pumps for handling volatile liquids centrifugal pumps in recycling service 


| 





Worthington horizontal simplex high Battery of Worthington 300-hp. angle engine-compressors, 
Worthington motor-driven reciprocating pumps, pressure steam pump, plunger type, in a recycling plant. This installation has a capacity of 
with forged-steel liquid cylinders, for high pressure with forged-steel liquid cylinder 62,370,000 cu. ft. per day, 2000 p. s. i. 





Worthington centrifugal pumps handling Worthington high pressure power pump, with Worthington centrifugal and direct- 
hot lean oil in a recycling plant enclosed frame, in water flooding service acting steam pumps, in a recycling plant 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


General Offices: HARRISON, NEW JERSEY ¢ Branch Offices or Representatives in Principal Cities 


WORTHINGTON 











A battery of powerful high-pressure compressors of the type used 
widely in cycling plants 
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tended to bring out some of the points 
that have been learned by experience 
with several of the largest condensate- 
recovery systems. It is not intended 
that these plans are necessarily the cor- 
rect ones in all cases, as individual 
structure conditions may have a deter- 
mining bearing on planning a well 
pattern. 


to show up with a well pattern as de- 
scribed, it may be at least partly con- 
trolled by reducing the rate of take 
from the well or wells that first show 
the beginning of dilution. In this way 
the rate of spread of the dry gas in the 
formation can be regulated to create a 
uniform outward sweep of the wet gas 
in the structure. 

If the well pattern were reversed, 
that is, producing wells toward the 
center and input wells around the 
flanks, it is obvious that any channel- 
ing will be much more likely to affect 
all producing wells, as the flow of 


If a structure is of round or oval 
shape and is all under one ownership 
so that adverse property lines have no 
bearing on the design of the well pat- 
tern, it now seems reasonably well- 
established that the producing wells 
should be drilled around the rim of the 





dry gas through the formation is in- 
ward along converging lines instead of 
cutward along diverging lines. 

In the case of a long narrow struc- 
ture it is possible to work out well pat- 
terns that may be more effective than 
the simple radial scheme just described. 
If the long axis of the producing struc- 
ture is, say, six or eight times the 
width, the area can be divided into sev- 
eral sections by parallel transverse rows 
of producing wells and input wells. In 
this way several low-pressure zones are 
established across the structure by rows 
of producing wells, and in between 
these low-pressure zones high-pressure 
zones are produced by rows of input 
wells. By using suitable spacing and 
control of production and input rates 
at the various wells it is evident that 
the advance of the dry gas can be 
made practically a straight line, so that 
the wet gas is swept out uniformly and 
completely. 

In case the structure is under several 
adverse ownerships, the well pattern 
must of course be worked out so as to 
prevent, so far as possible, either dilu- 
tion or drainage across property lines. 
[t is obvious that such considerations 
will require a careful study of each in- 
dividual case, and that no general rules 
for development can be laid down. Of- 
ten it can be arranged between the 
adverse ownerships to set up a row of 
input wells along each side of the divid- 
ing property line; such an arrangement 
would seem to give each owner maxi- 
mum protection against interference 
from the other. 


Producing Wells 


It has been general practice in the 
Gulf Coast to complete producing 
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Condensate-extraction and pressure-maintenance plant 
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with BETHLEHEM PUMPING UNITS 


You'll slash pumping costs per bar- 
rel with Bethlehem Pumping Units 
because these units have been scien- 
tifically designed from head to foot. 
This scientific design means the co- 
ordination in one unit of literally 
dozens of worthwhile features to 


give you the greatest possible oper- 


ating economy in a pumping unit. 


Look at these valuable features 


Here, for example, are just a handful 
of the important-to-you extras you 
get with Bethlehem Pumping Units: 
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No welds at critically-stressed sec- 
tions. 


Rubber-mounted connection of walk- 
ing beam to provide protection 
from well shocks on smaller units. 

Built-in true alignment of entire unit 
without the use of shims. 

Forged-steel, heat-treated gears and 
pinions. 

Double-cone adjustable equalizer 
bearing. 

All power transmitted to pitmans 


through straight and tapered roller 
bearings. 


BETHLEHEM SUPPLY COMPANY 


Offices or Stores — Illinois: Grayville, Salem, St. Elmo; Kansas: Chase, Great Bend, Russell, Wichita; 
, Lake Charles, New Iberia, Shreveport; New Mexico: Artesia, Hobbs; Oklahoma: 
Fittstown, Oklahoma City, Seminole, Tulsa, Wewoka; Texas: Alice, Avoca, Borger, Corpus Christi, Dallas, 
Freer, Ft. Worth, Houston, Kemp City, Kilgore, La Ward, Midland, Odessa, Pampa, Seminole, Wichita Falls. 





Get the complete story on Bethlehem 
Pumping Units. There is no obliga- 
tion whatever. New, complete bulle- 
tins are ready for you on these types: 
24-DT-5 51-DT-10 123-DT-14 

36-DTA-7 51-DT-10RB 123-DT-14L 
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Fig. 2. Low-temperature condensate-recovery plant 

















wells by gun-perforation. It is obvious 
that enough holes should be shot to 
permit the well to produce at the re- 
quired rate without excessive pressure 
drop between formation pressure and 
pressure in the well. 

The wells are ordinarily produced 
through tubing, as it is necessary to 
maintain the velocity of the produc- 
tion stream to carry along condensed 
liquid. Attempts to obtain condensate 
production from the casing have not 
usually succeeded, because the velocity 
in the casing is too slow to carry along 
the condensate obtained by cooling and 
pressure reduction within the casing. 
The condensate, therefore, accumulates 
in the well, causing it to flow by vio- 
lent heads, or in some cases to stop 
production altogether. 

One interesting method of complet- 
ing producing wells in two separate 
producing sands is being practiced by 
one of the large operators near Corpus 
Christi, Texas. This operator completes 
his wells in a lower sand and runs a 
tubing carrying a packer at its lower 
end to take production from the sand. 
The well casing is also perforated oppo- 
site some higher producing sand, and 
production is taken from this sand 
through the annular space between the 
tubing and a third string (larger tub- 
ing) that is run in the well. The sizes 
of the two tubing strings are, of 
course, selected to give the required 
velocity when under production at nor- 
mal rates. This scheme enables the op- 
erator to take production from two 
separate sands through a single well, 
without any commingling of the fluids. 


Input Wells 


As the sole purpose of an input well 
is to return as much gas as possible to 
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the producing formation at a minimum 
pressure drop, everything should be done 
in the completion of such a well to fur- 
ther these ends. It has generally been 
found that it is worthwhile to set a 
screen section in the producing horizon 
in order to expose as much formation 
surface as possible. In some instances 
operators claim better results using 
gun-perforated completions with as 
many as 300 shots. 


Processing Plants 


(a) Simple separation. The earliest 
condensate producing plants were in- 
stallations of standard oil-field type 
separators, which were connected to 
the producing wells through chokes at 
the wellheads. With some heavy types 
of condensate such an installation can 
show extraction efficiencies as high as 
80 percent of the usable materials in 
the wet gas. The addition of the pres- 
sure-maintenance compressors com- 
pletes a condensate-recovery system; 
several such installations have been 
made. 

A desirable but not essential addition 
to such a system consists of a stabilizer 
for the purpose of removing the un- 
desirable propane and lighter fractions 
from the condensate. 

To improve the efficiency of a simple 
system of this type it is, of course, 
often desirable to cool the incoming 
gas before separation. Sometimes the 
natural cooling due to the expansion 
in the choke is enough to give fair effi- 
ciency. In some cases this cooling has 
been enhanced by the use of cooling 
coils under water spray or submerged 
in ponds or streams. 

(b) Simple separation with re- 
generative cooling. In plants of this 
type a heat exchanger is placed in the 





wet gas stream following the spray 
coil cooling, and some expansion in the 
wet gas occurs in a throttle valve down- 
stream from this exchanger. The ex- 
panded mixture then passes to the sepa- 
rator, and the residual gas returns 
through the other side of the heat ex- 
changer into the suction of the pres- 
sure-maintenance compressors. This 
scheme makes use of the well-known 
principle of regenerative refrigeration, 
which has been used for many years in 
connection with the liquefaction of air 
and other gases. 

Fig. 1 shows a simplified flow dia- 
gram of such a plant. The gas passes 
through atmospheric spray tower cool- 
ing coils and a water separator into the 
heat exchanger and thence to the main 
separator. The residual gas returns from 
the separator through the exchanger to 
the pressure-maintenance compressors. 

In this particular plant a tempera- 
ture of about 25°F. (—3.9°C.) is 
maintained in the separator. In order to 
prevent freezing in the gas passages a 
concentrated solution of calcium chlo- 
ride is injected into the wet gas stream 
just ahead of the heat exchanger. This 
solution mingles with the gas and ab- 
sorbs sufficient water to prevent any 
trouble from freezing or hydrate for- 
mation. This partly diluted solution 
leaves the separator along with the con- 
densate and passes through the con- 
densate weathering stages into a large 
gravity settling tank. From this tank 
the condensate is withdrawn for charg- 
ing to the stabilizer, and the separated 
brine is withdrawn, reconcentrated by 
evaporation, and returned to the sys- 
tem. 

At this particular plant the pressure 
of the gas at the throttle ahead of 
the separator is about 1700 lb., and 
the separator is carried at a pressure of 
1250 Ib. with a temperature of about 
25°F. Under these operating conditions 
the plant shows an extraction efficiency 
of approximately 92 percent of the 
pentanes and heavier available in the 
wet gas. 

(c) Simple separation with re- 
frigeration and regenerative cool- 
ing. Plants of this type are used when 
the refrigeration afforded by expansion 
of the high-pressure gas is not enough 
to give a satisfactory extraction efh- 
ciency, The flow sheet in general is 
the same as that for the type of plant 
just described, except that a refrigera- 
tion cycle of some sort is added to pro- 
duce further cooling of the wet gas 
after it has passed through the regen- 
erative gas-to-gas exchanger. 

In plants of this type it is of course 
necessary to use some method for pre- 
venting freezing or hydrate formation 
in the colder parts of the system. This 
is ordinarily done by injecting calcium 
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GAS FROM WELLS 


Photograph and Flow Diagram of H. M. Harrel’s Recycling B S & B TANKS 


in the Bammel Field, Texas. 


BS&B PRESSURE VESSELS 
ROM the World's Largest Stabilization Plant of the Continental 


Oil Company, Ville Platte, La., to the Compact, Efficient Recycling 


Plant of H. M. Harrel, Bammel Field, Texas, BS&B Separators have and 
proved their supremacy. 


The Harrel plant, pictured rm represents the straight separa- g S& B SAFETY HE ADS 


tion type of recycling operation. Why not discuss your requirements 
in stabilization and recycling with your BS&B representative? 


Write for Ask your 
Literature BS &B Man 
—— HOMA / r — - ie | 


(INC.) 
OKLAHOMA CITY 
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Fig. 3. High-pressure gasoline absorption and pressure-maintenance plant 
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chloride brine or diethylene glycol solu- 
tions into the incoming wet gas stream, 
as described above. 

Fig. 2 shows the flow sheet of such a 
plant built in East Texas. In this plant 
the separator temperature is maintained 
at about 0°F. (—18°C.) and the pres- 
sure at about 1200 lb. Under these con- 
ditions the plant shows an extraction 
efficiency of better than 90 percent 
when processing a gas having a com- 
paratively light gasoline content. 

(d) Absorption plants. Theory as 
well as experience has shown that, with 
plants of the preceding types, it is prac- 
tically impossible to attain extraction 
efficiencies much better than 90 per- 
cent. Plants of these types find many 
applications, however, as they are com- 
paratively simple and inexpensive when 
applied to small operations. 

One of the most serious limitations 
of these simple plants is the fact that 
they require expanding the wet gas to 
a pressure not much in excess of 1200 
lb. per sq. in. in order to achieve even 
the comparatively low efficiencies men- 
tioned. If the final separation is made 
at pressures much higher than this, 
the retrograde phenomena reduce the 
amount of condensation, and in order 
to regain the efficiency so lost it is 
necessary to go to still lower separator 
temperatures. This is obviously a se- 
rious handicap to plants of this type, 
as the pressure at which the separated 
dry gas is delivered to the suction of 
the pressure-maintenance compressors 
directly affects the compressor horse- 
power required. 


Several absorption plants have been 
built and are now in operation at pres- 
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sures ranging from 1500 to 1800 lb. 
per sq. in. It has been found that the 
actual performance of these plants 
agrees well with the calculated per- 
formance, and that it is perfectly fea- 
sible to build such plants to give an 
extraction efficiency for pentanes and 
heavier in excess of 98 percent. 

At the present time it seems prob- 
able that absorption oil losses due to 
retrograde evaporation in the absorbers 
will become excessive at some pressure 
approximately 2500 Ib. per sq. in., but 
it is confidently believed that it is feas- 
ible to build such plants for pressures at 
least as high as 2000 Ib. per sq. in. On 
large projects these efficient absorption 
plants cost no more, and often actually 
cost less, than any of the other types 
of plants just described, considering the 
extraction unit alone. In addition they 
will frequently show tremendous sav- 
ings in pressure-maintenance compres- 
sor horsepower on account of the 
higher suction pressure attainable. Thus 
in general it may be said that on large 
projects absorption-type plants will 
show not only a substantial saving in 
investment but will produce at least 10 
percent more gasoline than plants of 
other types. 

Fig. 3 shows a typical flow sheet of a 
large high-pressure absorption plant re- 
cently placed in operation in South 
Texas. In this case the wet gas sources 
are in two districts at somewhat dif- 
ferent pressures. The absorbers and the 
pressure-maintenance compressors were 
divided into two groups to permit 
treating and returning the gas under 
two separate pressures. 

In absorption plants operating at 





these extreme pressures the amount of 
fixed gases dissolved in the absorption 
oil is, of course, large; consequently 
it is necessary to provide special 
means for handling these gases. One of 
the most effective schemes, shown on 
the flow sheet, is to pass the fat oil 
through several stages of weathering 
at carefully calculated pressures. By a 
suitable selection of these weathering 
pressures a fairly sharp separation of 
the fixed gases can be made, so as to 
permit reasonably normal conditions in 
the distillation system. Sometimes it 
has been found necessary to employ an 
auxiliary absorber to reprocess the 
vapors leaving the low-pressure fat-oil 
vent tank in order to preserve enough 
butanes in cases where the wet gas is 
deficient in these fractions. 

The characteristic Gulf Coast con- 
densates contain fractions with boiling 
points as high as 500° to 600°F. 
(260° to 316°C.). On account of this 
it is usually necessary to arrange the 
plant to produce at least two products; 
(1) a controlled end-point motor gaso- 
line or naphtha, and (2) a specifica- 
tion kerosine or kerosine distillate. In 
the plant shown this is accomplished by 
passing the fat oil after weathering 
through a primary or gasoline still op- 
erating at about 50-lb. pressure and 
then passing the lean oil stream con- 
taining the absorbed heavy fractions 
through a low-pressure still for removal 
of the materials boiling above the de- 
sired end-point of the gasoline cut. 





Southern Louisiana 
Drilling Operations 

There were 111 active wells in the 
Louisiana Gulf Coast during the week 
ending January 25, 1941. Of this total 
19 were wildcats. Independents were 
drilling 9 of the wildcats and major 
companies were responsible for 10 of 
them. The summary also showed 64 
locations, 18 rigs and derricks and one 
shutdown for a grand total of 194, 
not counting 14 completions. 

The following compilation shows a 
breakdown of the activity: 


FO ee ee ee ee ee ee 
Derricksandrigs. . . . . . 18 
Active operations . . . . . 111 
Rigs shutdown . . . . . 1 

Oe kaw ew we ee 


This activity compares favorably 
with that on the Texas Gulf Coast, cur- 
rently totaling 266 drilling wells, 120 
of which are active. Of the active wells 
20 are wildcats. Of these only 4 were 
being drilled by major companies and’ 
16 were being operated by independ- 
ents. 
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CUBIC FEET DAILY 
from distWate bands 


Hudson Engineering Corporation has completed or is now 











building high pressure gas processing plants of the above 
total capacity for the recovery and fractionation of natural 
distillate. These plants have individual daily capacities from 
15,000,000 to 200,000,000 cubic feet, with fractionation 


equipment included in the larger plants for separation of 














propane, iso-butane, normal-butane, iso-pentane, gasoline 
Refinery Process Plants : 
Gas Compressor Stations 
Gas Line Absorption Plants 
Distillate Recovery Plants 
Fractionation Units 
Dehydration Plants 
Natural Gasoline Plants 
Desulphurization Plants 
Mechanical Draft and 
Natural Draft Cooling 
Towers 


and kerosene. 


We offer the services of an integrated engineering and 
~ 


Hudson mechanical and natu- 
ral draft Cooling Towers 
are pre-fabricated in our 
modern Cooling Tower 
Mill at Houston. 


construction organization for the design and complete con- 





struction of process plants for the gas and refining industry. 


HUDSON ENGINEERING CORPORATION 
FAIRVIEW STATION HOUSTON, TEXAS 
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Well-Completion Methods in 


Condensate Fields 


VAENGiNEER 


Fenlave 
HE location and method of com- 
pleting wells in producing strata 

for the return of gas have much to do 
with results obtained in both oil- and 
condensate-recovery projects. The re- 
covery of both oil and condensate 
under pressure maintenance constitutes 
the highest degree of conservation now 
conducted in the production phase of 
the oil industry. 


Input Wells for Oil Recovery 


Input or injection well locations for 
the return of gas to an oil-producing 
zone may require changes from time 
to time during the life of the project. 
This is necessary to prevent local gas 
caps becoming too large and to provide 
means for maintaining relatively uni- 
form pressures throughout a pool. 

Numerous shifts of injection wells 
are required when faulting causes iso- 
lated sections to exist in a producing 
zone. Such faults are often determined 
by a careful study of volumes injected 
and resulting effects upon pressure. 

Experience has indicated that an oil- 
producing well may be alternately used 
for an injection well and again as a 
producer with no detrimental results. 
It is of course necessary to allow the 
gas adjacent to the well time to dis- 
perse before returning an input well to 
oil production. This practice has been 
carried out on several of the larger 
pressure-maintenance projects. 


Input Wells 


In a condensate-recovery project, in- 
jection wells are seldom, if ever, used 
as producers, but initial producers are 
often converted to injection wells. This 
is due to the lack of commingling of 
the returned gas with that originally 
in place. 

The location of injection wells for 
the pumping of residue gas to the pro- 
ducing zone in a condensate-recovery 
project can be determined from proper 
analysis of the geological conditions ex- 
isting. As the dry gas moves in an ap- 
parent wave front away from the input 
well with but little mixing or diffusion, 
producers at some distance from initial 
injection wells will eventually be cut 
off by dry gas and may then be con- 
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economic saving to industry 





verted to additional injection wells. 
Such wells cannot again be used as re- 
covery wells and any pattern for both 
injection and recovery wells must rec- 
ognize this important fact. 


Completion of Wells 


The completion of wells has been 
discussed by producers and engineers 
for many years and great progress has 
been made in both materials and meth- 
ods. There are many different but prac- 
tical methods of completion in general 
use. Conditions encountered in drilling 
very often dictate the type of comple- 
tion that should be used. 

One of the most important consid- 
erations in completing either a produc- 
ing or injection well is to provide a 
clean, unobstructed formation face op- 
posite the section of casing that is 
opened or perforated. Uncased hole is 
not considered advisable in wells that 
are to be used for the injection of gas, 
on account of possible caving and 


sloughing-off. 
Cementing 


Maximum drainage into a well and 
maximum opening into the face of the 
formation are obtained by keeping 
cement out of the space between the 
perforated or slotted section of casing 
and the face of the producing forma- 
tion. This method of cementing is best 
accomplished by the full-hole cement- 
ing method where the cement is ad- 
mitted to the annular space between 
the well bore and casing through ports 
provided above the top of the produc- 
ing section. This method of cementing 
oil strings of casing is used by many 
operators in completing deep Gulf 
Coast wells and has proved very ad- 
vantageous. When a well completed by 
the above method is “washed in,” the 
maximum drainage area into the casing 
is provided. If it is properly cleaned 
upon completion there is but little 
danger of the formation becoming 
plugged if such well is used for the 
return of gas. 


Choking of Input Wells 


After wells have been used for gas 
injection for a*considerable period of 





xt Dual and triple completions show promise of substantial 


time they may become partly clogged 
or sealed-off and admit smaller volumes 
of gas at continually increasing pres- 
sures. The sealing effect causing such 
restricted flow may be due to residual 
mud being forced into the face of the 
producing formation, or to an accumu- 
lation of scale and oxides from the 
piping and casing between the pressure- 
maintenance plant and the producing 
zone. In some cases the sealing effect 
becomes complete and no gas can be 
returned even with a pressure of 2000 
Ib. per sq. in. higher than that existing 
in the formation. 

Injection wells that show a tendency 
to clog should be cleaned and treated 
periodically before they become too 
greatly restricted. The installation of 
meters at injection wells is very ad- 
visable so that the volume of gas being 
pumped into the wells may be deter- 
mined and controlled at all times. 


Cleaning of Injection Wells 


The cleaning of injection wells may 
be accomplished in three ways. The 
method to be used depends largely upon 
the conditions existing. The first and 
simplest method is to back-flow a well 
at a rather rapid rate for a short in- 
terval. The high velocity of gas leaving 
the face of the formation imparts a 
beneficial cleaning action. 

The second method is to wash the 
well with clear water, then unload and 
back-flow. This method will often re- 
move mud filter cake that otherwise 
plasters the sand face. 


The third and most effective method 
of cleaning injection wells is to give 
them a treatment of mud acid. The 
acid is pumped into the well, allowed 
to stand the proper time and the well 
then back-flowed. This type of treat- 
ment has been used in deep high-pres- 
sure operations with much success. 
Wells treated have nearly doubled their 
intake capacities and the working pres- 
sures required have been greatly re- 


duced. 
Gas By-Passing to Producers 


Gas may tend to go from an input 


well directly to a producer if a zone 
of high permeability connects the two. 
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Worlds 2 Largest Recycling Plants 


Will Use BRADEN Buildings 


That BRADEN Sectional Steel Buildings 
are ideally adapted for recycling service 
is shown by the fact that the world’s two 
largest recycling plants—now under con- 
struction — will be housed in BRADEN 
Buildings exclusively. One of these is the 
big plant now being built under the direc- 
tion of the Ohio Oil Company at Cotton 
Valley, Louisiana; the other is the plant 
of the La Gloria Corporation at La Gloria, 
Texas—both 7,200 H. P. plants. 


BRADEN Buildings are in wide use for 
recycling service. The pictures at right 
show scenes at two recently completed 
recycling plants which are housed en- 
tirely in BRADEN Buildings. These show 
the compressor building of the 1,200 H. P. 
plant of the Lockhart Oil Company, at 
Banquete, Texas, and the boiler house 
and pump house of the Coronado Corpo- 
tation recycling plant at Woodsboro, 
Texas. 


Among the features of BRADEN Sec- 
tional Steel Buildings which appeal to oil 
country engineers are: Complete Stand- 
ardization—Unequalled Speed of Erection 
—Complete Suitability to the Purposes for 
which designed—Maximum Durability— 
100% Portability and Salvage. 


Our engineers are prepared to submit 
sketches, plans and estimates. Write fully 
for further information. 


BRADEN STEEL CORPORATION 
1007 E. Admiral Blvd., Tulsa, Okla. 


Gulf Coast Representative: R. W. (Bob) Rogers, 229 
Shell Bldg., Houston, Texas. Telephone Preston 5141. 


BRADEN 



































MAIN COMPRESSOR BUILDING 


At the recycling plant 
of the Lockhart Oil Company, 
Banquete, Texas 
BOILER AND PUMP HOUSES 
At the recycling plant 
of the Coronado Corporation, 
Woodsboro, Texas 
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An injection of clean water into the 
input well has been found very effec- 
tive in remedying such conditions. The 
water goes into the area of highest 
permeability and effects a seal. 


Multiple Completions 


Many oil fields have two or more 
separate and distinct producing forma- 
tions. Good production practice dic- 
tates that each producing zone should 
be kept separate and operated as though 
it were an isolated pool. To develop 
each producing zone, with a separate 
set of wells to conform to an allocated 
spacing pattern, requires twice the 
number of wells; three producing zones 
require three wells per location. 

To reduce capital investment, dual 
and triple completions are fast becom- 
ing standard practice in multiple-zoned 
pools. Dual and triple completions are 
in general use in California and IIli- 
nois. Dual completions are used in 
Texas* and Louisiana and on a few 
installations in Kansas. The conserva- 
tion commissions and regulatory bodies 
in several states have studied the efh- 
cacy of dual completions and have 
sanctioned such operations as sound 
engineering and economic practice. It 
is the equivalent of completing several 
stopes into one main drift tunnel, 
as in hard-rock mining. 

Dual completions are being made in 
many of the deepest and highest-pres- 
sure wells, and no mechanical or oper- 
ating difficulties have been encountered. 
In making a dual completion a properly 
designed production packer is run on 
tubing to seal the annular space be- 
tween the tubing and casing. The 
packer is landed between the perfora- 
tions opposite the upper and lower 
producing zones. General practice is to 
flow the production from the lower 
zone through the tubing and that from 
the upper zone through the annular 
space. If the reverse of this is desired, 
a crossover packer may be used. 

A surface-operated side-door choke 
is placed in the tubing above the 
packer, and an insert stop valve is run 
in the tubing below the side-door 
opening and used for washing-in the 
production through the annular space 
from the upper producing zone. 


Proper multiple-zone completions 
will save the industry many millions 
of dollars in capital investment other- 
wise required and the economics will 
permit the producing of some zones 
that might otherwise be abandoned as 
not being good enough to justify the 
cost of several individual wells. Mul- 
tiple completions are certain to add to 
the ultimate recovery in multiple- 
zoned pools. 





*Permitted onlv for 
inother zone. 
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gas from one zone and oil from 


When dual completion practice is 
carried out in a field operating under 
pressure maintenance, a single well may 
be used to produce oil from the upper 


zone, while simultaneously returning 
gas to the lower zone, or vice versa. 
A completion method may also be 
used to inject gas into two zones or 
to produce oil from both. 

The flexibility and efficiency of pres- 
sure-maintenance operations with dual 
completions is greatly increased over 
that of single formation completions. 

It is believed that the granting of 
permits for dual completions in which 
both production and the return of gas 


"Fe 
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to the various zones in a multiple-zone 
pool are to be accomplished will greatly 
accelerate the installation of pressure- 
maintenance operations in pools where 
it would not otherwise be economical 
to install the pressure-maintenance ma- 
chinery. 

Production under pressure mainte- 
nance will greatly increase ultimate 
recoveries and will be beneficial to both 
the operators and the state. In addition, 
it provides large volumes of gas for 
fuel that is otherwise wasted, and may 
make available charging stocks for the 
new chemical “reforming” plants for 
their many by-products. 


EQUIPMENT is... 


“Built RIGHT 


THAT’S WHY YOU WILL FIND 


itin the new Lone Star recycling plant at 
Grapeland, Texas 


| 


Evaporator 
Dephlegmator 
Absorber 
Scrubber 





here’s the TULSA TYPE EQUIPMENT installed 


Stabilizer 
Preheater 


Superheater 
Reboiler 


Heat Exchangers 


PROTECTED BY THE FOLLOWING PATENTS 


1,851,849 1,637,947 


Tulsa Boiler & Machinery 


WEST TWENTY-FIRST STREET & UNION AVENUE 


1,759,750 


1,695,192 


Co. 


TULSA, OKLAHOMA 
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Making the finest piston rings is not just a 
matter of men and machines. It demands an 
experience that can come only from intimate 
and long-continued contact with industrial ring 
problems. 


Nowhere is such experience more important 


than in the production of aviation rings. The 
extensive use that the world’s leading aircraft 
engine builders make of American Hammered 
Piston Rings shows how well they meet the most 


iron-clad requirements. 


KOPPERS COMPANY 
AMERICAN HAMMERED PISTON RING DIVISION 
BALTIMORE, MARYLAND 


Official Photograph—Courtesy U. S. Navy 








American Hammered 
Piston Rings 


R S produce 


KOPPERS COMPANY, 


7100 Koppers Bldg., Pittsburgh (22) Pa. 
Please send me the technical information checked: 


[_] Piston Rings for Compressors 
f 


| How to order Piston Rings 
g 


| Fast’s Self-Aligning Couplings 


| How to Measure Quality of 
Pressure-Treatment 
Purification System for Liquid 
Hydrocarbons 


[_] Phenolate Gas-Purification 
Process for Removal and 
Recovery of Hydrogen Sulfide 

| Modified Thylox Purification 
Process for Low-Sulfur Gas 


(_] Gas Dehydration Process using 
Solid Adsorbent 
] Seaboard Gas-Purification 
Process 
Tar Base Paints 


Name 
Company : 


City 
State 
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Physical Properties of Hydrocarbon 
Mixtures in Condensate Production’ 


AR Ne 


+ Invaluable contributions to knowl- 


edge of physical behavior of 


Seale 


mixed fluids point to the need for 
further investigation 


by i HA Dot t ee 


Associate Professor of Natural Gas Engineering, Texas College of 
Arts and Industries 


HE production of petroleum and 

natural gas is being accompanied 
by drilling to greater depths, and the 
discovery of high-gravity reserves, 
combined with increased production 
pressure and temperature, has given 
rise to new problems heretofore not 
encountered by production engineers. 
These new problems must be thor- 
oughly understood if waste is to be 
minimized and production carried on 
in an economical manner. Satisfactory 
production and processing methods, 
relative to these new problems, dictate 
a thorough knowledge of the funda- 
mental behavior of hydrocarbon mix- 
tures under abnormal conditions of 
temperature and pressure encountered 
in deeper drilling. A review of the 
published theoretical data and practical 
procedures pertaining to this subject 
possibly indicates that the petroleum 
industry, processing deeper natural res- 
ervoirs, must ultimately turn to uniti- 
zation and cycling operations if greater 
waste is to be eliminated. 

A study of binary mixtures with 
components of complete mutual solu- 
bility, in all proportions, produces 
complicated results when investigated. 
In addition to variations in tempera- 
ture, volume, and pressure, a fourth 
variable is encountered, that of com- 
position. 

To introduce nomenclature required 
to describe phase relationships, refer- 
ence is made to Fig. I. 

Fig. I is a constant composition, 
pressure, temperature chart for two 
components, X and Y, each soluble in 
the other. The line DE represents the 







*This article is a portion of a paper, of the same 
title, presented by Frank H. Dotterweich and Frank 
V. L. Patten, director of production, Oil and Gas Di- 
vision, Railroad Cor sion of Texas, Austin, Texas, 
before the 1940 American Recyclng Short Course held 
at the Texas College of Arts and Industries, Kings- 
ille, Texas, N embe 5-6, 1940 
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vapor pressure curve for the compo- 
nent X, and the line GF, the vapor pres- 
sure of component Y. When the two 
components are mixed in definite pro- 
portions, i.¢e., 60 percent molfraction 
X and 40 percent molfraction Y, and 
placed in a cylinder with a movable 
piston and so equipped to give varia- 
tions in temperature and pressure and 
this system investigated over varying 
pressure and temperature conditions, a 
curve on the order of A-A’ may result. 
If the experiment be repeated begin- 
ning with 40 percent molfraction X 
‘nd 60 percent molfraction Y, a curve 
3-B”’ may be obtained. 

An inspection of the curve A-A’ 
will show that the section A’-C, rep- 
resents the temperatures at which the 
components are just completely vapor- 
ized, this section of the line being 
referred to as the dew-point curve. The 
section A-C, represents the various 
pressures and temperatures at which 
complete vapor formation begins and 
is referred to as the bubble-point curve. 


Similar description may be made for 
the curve B-B’. 

It may be noted, on both curves, 
that C, indicates the maximum tem- 
perature at which a liquid may be con- 
densed from a vapor, this point being 
referred to as the first critical tem- 
perature. C, represents the point at 
which the liquid and vapor have iden- 
tical qualities and this point is referred 
to as the second critical. 

Should the second critical tempera- 
ture points be connected by the line 
EF, this line would be the critical 
envelope curve, for the system investi- 
gated, connecting in addition, the 
vapor pressure lines of the pure com- 
ponents X and Y. In addition to this 
method other methods are available to 





FRANK H. DOTTERWEICH 


attended the grade schools of Baltimore, 
Maryland, and was graduated from the Balti- 
more Polytechnic Institute in June, 1923—Was 
employed by this institution as an instructor 
until June, 1925—Entered Johns Hopkins Uni- 
versity in September, 1925, and received the 
degree of bachelor of engineering in gas 
engineering in June, 1928—Employed by the 
Consolidated Gas Electric Light and Power 
Company of Baltimore as a cadet engineer, 
general foreman, and assistant to general 
superintendent of gas operations—Re-entered 
Johns Hopkins University as a graduate stu- 
dent in October, 1934, and received degree 
of Ph.D. in June, 1937—Employed by the 
Texas College of Arts and Industries, Kings- 
ville, Texas, in September, 1937, as associate 
professor of natural gas engineering —Is a 
member of the chemical committee of the 
American Gas Association. 





plot these data and they have been set 
forth by Weber7". 

Fig. 2 shows the A-A’ section of the 
system previously described. In addi- 
tion, this diagram approximates the 
relative change in mol percentage of 
liquid between the dew-point and 
bubble-point curves. Beginning with a 
vapor at any temperature, between the 
first and second criticals, isothermal 
compression will result in a liquid 
phase appearing first, the liquid phase 
increasing until the point E is reached. 
Further increase in pressure will cause 
vaporization of the liquid phase until 
only the vapor phase is present. 
Kuenen? in his work in 1895, referred 
to this phenomenon as retrograde con- 
densation of the first type. Retrograde 
condensation of this classification, first 
type, is the phenomenon of prime in- 


t1Weber’s Thermodynamics for Chemical Engineers, 
recently published, gives an excellent fundamental dis- 
cussion of ‘Phase Relations’? together with a valuable 
chapter on ‘Generalized Pressure, Volume, and Tempera 


ture Relations of Pure Vapors and Gases.”’ 
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DID YOU KNOW? 


That A. O. Smith contributes ma- 
terially to every major phase of the 
oil industry... 


¢ by supplying a large portion of 


the casing used in production... 
¢ by providing much of the line 
pipe used in transporting both 
crude and finished products... 
eby making most of the high- 
pressure vessels used for refining... 
¢ by producing most of the chassis 
frames for the automobiles that are 
ultimately your 
major market. 





A.0.SMITH 


CORPORATION 


_—— with the rigid regulations un- 
der which oil is produced in coastal 
waters, in addition to the usual require- 
ments of low purchase cost and low run- 
ning cost without sacrifice of safety, the 
owner of this offshore well chose Smith 
Casing for the surface string. 2900‘ of 
1034", 45.5% round thread Smith High 
Yield Casing were used. 

Because Smith Casing has greater col- 
lapse resistance, you can use lighter 
weight and maintain the normal safety 
factor at less cost, or increase the safety 
factor without increase of weight or cost. 

Because mith Casing has greater yield 
strength, you get greater resistance to 
pull-out. 


Milwaukee, Wisconsin 





Because Smith threads are more ac- 
curate, you get greater makeup speed 
and faster running time. 

Because every length of Smith Casing 
has to pass severe and exacting tests, 
you know that the actual safety factors 
are as high as or higher than the calcu- 
lated safety factors. 

If you are interested in saving up to 
$1000 or even more—with safety—on 
each well, send the data on your next 
string to the near-by Smith office. A. O. 
Smith Corporation, Milwaukee, Wis- 
consin. Offices at: New York, Pittsburgh, 
Chicago, Tulsa, Dallas, Shreveport, 
Houston, Corpus Christi, Midland, Los 
Angeles. 


MANUFACTURERS OF ELECTRIC-WELDED 


Casing 


Pressure Vessels « Line Pipe 
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Pressure 














Temperature —+ 
Fig. 1. Pressure-temperature relations 
at constant composition for mixtures 
of components X and Y 





terest to the petroleum industry, espe- 
cially in the production of condensate. 


When the second critical is at a 
lower pressure than the first critical, 
retrograde condensation of the second 
type is possible. Duhem® called this 
phenomenon retrograde vaporization. 
Fig. 3 represents this phenomenon. 
Should a system be isothermally com- 
pressed between its first and second 
criticals a system separates having a 
lower density than the original system, 
the amount increasing at first (line 
DB), then decreasing until it entirely 
disappears. This condition possibly may 
be encountered when hydrocarbon sys- 
tems are processed at extremely low 
temperature. 


The previous discussion has been 
limited to the phase behavior of com- 
ponents with mutual solubility. At 
high pressure, and especially when one 
component is polar, Van der Waal has 
pointed out the possibility of the for- 
mation of two liquid layers. To dis- 
tinguish a system forming one liquid 
layer from a system forming two 
liquid layers, therefore, the term 
“double retrograde” condensation was 
applied to the latter. Katz‘ in his recent 
valuable paper on retrograde conden- 
sation points out the probability of 
double retrograde condensation with 
high-pressure natural gases saturated 
with both heavy hydrocarbons and 
water vapor. Katz states, “High pres- 
sure is known to increase the vapor 
pressure of water in the water-natural 
gas mixtures as the critical pressure 
for these mixtures is being approached. 
Thus it may be expected that water 
will condense along with the hydro- 
carbons if the pressure is decreased 
isothermally.” This phenomenon may 
explain in part various reports from 
operators, especially in the South Texas 
area, of unusual amounts of water 
dropping out when processing natural 
gases saturated with water vapor. 

The term retrograde suggests that 
the phenomena observed are reversed 
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when correlated with those of the ac- 
cepted custom. Obviously depending 
upon temperature, pressure, and com- 
position of the mixture, the behavior 
of hydrocarbon mixtures does not con- 
form to the classical gas laws predict- 
ing vapor pressure and solubility rela- 
tionships over the retrograde range. 
Katz* has recommended nomenclature 
to cover all phases of the retrograde 
phenomena and for a more complete 
discussion of this subject, the reader 
is referred to reference (4). 
Although the retrograde phenomena 
were known at the turn of the century, 
all the literature was in the German 
language. Research work by B. H. Sage 
and W. N. Lacey, sponsored by the 
American Petroleum Institute, has pro- 
duced valuable information relative to 
this subject and the latest of their 
many publications, Gas Liquid Equi- 
librium Constants for the Methane- 
Decane System, has recently been pub- 
lished®. Kay and others® have contrib- 
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Fig. 2. Retrograde condensation, 
first type 





uted to this subject by their work with 
mixtures of ethane and heptane. Katz 
and Hachmuth’ have worked with 
mixtures of crude oil and natural gas 
and Katz and Singleterry® have noted 
the results of natural gas and crude oil 
containing tar. Recently Katz and 
Kurata‘ have published a very valuable 
paper on retrograde condensation in- 
cluding additional data on the phase 
relationship of methane and natural 
gas. Other collaborators have con- 
ducted related research work and ref- 
erence to this work is given elsewhere’. 

A possible explanation of the com- 
plex phenomena occurring in the 
condensate sand may be obtained by 
studying the work on light petroleum 
fractions by Sage, Lacey, and 
Schaafsma”. 

Patten and Ivey*’ have previously 
reported this work of Sage and others’® 
and have produced a graph similar to 
Fig. 4, to aid in the explanation of the 
probable behavior of hydrocarbons 
produced by condensate wells. Fig. 4 
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is of a methane-propane system of con- 
stant composition as affected by 
changes in pressure and temperature. 
The curve, A-A’, is for a 70 mol per- 
cent methane, 30 mol percent pro- 
pane; B-B’ is for a 60 mol percent 
methane, 40 mol percent propane, and 
C-C’ is for a 50 mol percent methane 
and 50 mol percent propane mixture. 

A study of the curve B-B’ reveals 
that the section B’EH is the dew point 
for the gas phase of this mixture of 
60 mol percent methane and 40 mol 
percent propane. That portion of the 
curve BH is the vapor bubble-point 
pressure curve for the liquid phase. 

Working with the mixture of 60 
mol percent methane and 40 mol per- 
cent propane, it will be noted that if 
such a mixture at a constant tempera- 
ture of 25°C. (77°F.) be compressed, 
only the gas phase will exist until at a 
pressure of 31.5 atmospheres (460 lb. 
per sq. in.) a liquid phase will appear. 
There will be an increase in the liquid 
phase until the pressure of 97.5 atmos- 
pheres (1430 Ib. per sq. in.) is ob- 
tained; above this pressure a uniform 
liquid phase will be present. If the ex- 
periment be repeated at 31.1°C. 
(88°F.) a uniform gaseous phase exists 
until a pressure of 38 atmospheres is 
reached, then the liquid phase appears 
and this phase increases until a pressure 
of 95.7 atmospheres (1410 lb. per sq. 
in.) is obtained, at which pressure the 
densities of the gaseous and liquid 
phases will be similar and the meniscus 
separating the two phases disappears. 
This pressure of 95.7 atmospheres and 
the temperature of 31.1°C. (point H) 
is the critical pressure and tempera- 
ture of the 60 mol percent methane, 
40 mol percent propane mixture. 

It should be noted that in a system 
containing two or more components it 
is possible to have a liquid and liquid 
phase above the critical pressure of the 
system. It should also be noted that 
the maximum temperature, the first 
critical, at which a liquid phase may 
exist in the various mixtures is deter- 
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Fig. 3. Retrograde condensation, 
second type 
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CAMERON CIRCULATING ANCHOR PACKER 


The need for a pressure-tight packoff 
| between zones in wells producing from 


| 
| 


| two or more zones simultaneously is im- 
| mediately obvious. Operators concerned 
with multi-zone completions agree that the 
success or failure of the completion job 
depends largely on the packer itself. 

A recent survey of two-zone comple- 
tions revealed that Cameron Type “G” 
; Circulating Anchor Packers are perform- 
| ing satisfactorily in a big majority of all 
wells completed in that manner to date. 
The accompanying cross-section drawing 
clearly illustrates the simplified design and 
operation of Cameron Type “G” Circulat- 
ing Anchor Packers. Their conspicuous 
success has been due largely to the unique 
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valve packer which is designed with a 
SELF-FEEDING neoprene sealing ele- 
ment, assuring a pressure-tight seal even 
though the seat may have been cut during 
washing operations. There are no slips, 
J-tools or other complicated mechanisms. 
The packer is of the anchor type and is set 


by simply letting off part of the weight of 
the tubing string. When screen is made up 
in the anchor pipe below the packer, the 
entire assembly may be pulled from the 
well at any time it may be desired to kill 
the well for plugging back, reperforating, 
etc. 


Any desired special data pertaining to 
the Cameron Type “G” Circulating An- 
chor Packer will gladly be furnished on 
request. 





CAMERON IRON WORKS, INC. 
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mined by the points D, E, and F, re- 
spectively, and that this temperature 
increases with increased percent mol 
fraction of the heavier hydrocarbon. 
In addition, the points G, H, and I 
determine the second criticals, the crit- 
ical pressure and temperature points of 
their respective mixtures. 


When the experiment is repeated 
with the same mixture at a tempera- 
ture of 35°C. (95°F.) the liquid 
phase appears at a pressure of 43 at- 
mospheres (630 Ib. per sq. in.). As the 
pressure increases the liquid will in- 
crease to a certain point after which 
this procedure is reversed and the liquid 
phase decreases until at a pressure of 
93.5 atmospheres (1375 lb. per sq. in.) 
it completely disappears and only the 
gaseous phase appears. This experiment 
at 35°C. and varying pressures on 
such a hydrocarbon mixture illustrates 
the phenomena of retrograde vapori- 
zation of the first type. Should the 
experiment be repeated at 35°C., but 
beginning with a pressure greater than 
93.5 atmospheres only the vapor phase 
would be present. Should the pressure 
be dropped to 93.5 atmospheres the 
liquid phase would appear and increase 
with lower pressure in the retrograde 
range, and this procedure may be re- 
ferred to as retrograde condensation of 
the first type. 


Fig. 5 is a phase diagram for a nat- 
ural gas-natural gasoline mixture as 
reported by Katz*. This work of Katz 
clearly shows the phase behavior of a 
mixture of natural gas and natural 
gasoline in the critical region. The per- 
cent liquid lines converge at a pressure 
of 2730 |b. per sq. in. absolute (185 
atmospheres) and 90°F, (32.2°C.), 
the respective critical pressure and 
temperature. This work is in agreement 
with previously published data by the 
same author’’. 

As previously stated there are a 
number of ways of presenting these 
data. An additional method used to 
advantage in the discussion of phase 
relationships in the petroleum indus- 
try, is that of plotting the vaporiza- 
tion equilibrium constant as a function 
of pressure under isothermal condi- 
tions. The vaporization equilibrium 
constant may be defined as the ratio 
of the molfraction of one component 
in the vapor phase, to its molfraction 
in the liquid phase. For a two-com- 
ponent system two curves would re- 
sult, one for each component, the 
curves meeting at a value of unity, 
for the equilibrium constant, at the 
critical temperature and critical pres- 
sure of the system. 

Fig. 6 (dotted portion) is for the 
60 mol percent methane, 40 mol per- 
cent propane mixture plotted on the 
pressure, temperature, constant com- 
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position chart in Fig. 4. The ordinate 
is the vaporization constant and the 
abscissa is pressure in atmospheres. The 
constant for methane decreases with 
increased pressure until its value is 
unity at 95.7 atmospheres. The con- 
stant for propane first decreases, then 
increases until its value reaches unity 
at 95.7 atmospheres. This pressure of 
95.7 atmospheres (1410 lb. per sq. in.) 
is the critical pressure for this system 
and the isothermal condition of 
31.1°C. (88°F.) is the critical tem- 
perature. 

It should be noted that the con- 
vergence pressure for binary mixtures 
(the pressure at which the constant is 
equal to unity) is the critical pressure 
of the system in question. In addition, 
the mixture under isothermal condi- 
tions has for this temperature the 
critical temperature of the mixture. 
Variation of the pressure and tem- 
perature required for the convergence 
of the equilibrium factor to unity will 
depend upon the composition of the 
system. Reference to Fig. 4 will indi- 
cate that in the curve A-A’ for a 
70 mol percent methane, 30 mol per- 
cent propane, the convergence pres- 
sure and critical temperature will be 
indicated by the point G. In the same 
manner the systems for curves B-B’ 
and C-C’ will have their convergence 
pressure (critical pressure) and critical 
temperature represented by the points 
H and I, respectively. 

It has been determined that similar 
curves result from two-component sys- 
tems, each component of which is a 
multicomponent mixture. Fig. 6 also 
represents this condition (solid lines). 
It is based on data obtained by Katz 
and Hachmuth’ on mixtures of Okla- 





Fig. 4. Methane-propane system 


of constant composition 
(After Patten and Ivey) 











re atm 


Mol 
~ * 





ey 

















= be 2 es ar es a 

* . 
‘ 

* 

/ ‘ 

f , 4y 

Z f i| 

f ud | : | 
= pai it di 
i | 

| 

7a Leet 
4080 120 160 200 240 


Temoerat » OF 
€ erature 


Fig. 5. Phase diagram of natural gas- 


natural gasoline mixture 
(After Katz and Kurata) 
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homa City crude oil (38.4° A.P.I.) 
and natural gas at 120°F. (49°C.). 
The use of these constants, obtained 
for one mixture, may be used with a 
reasonable degree of accuracy for sim- 
ilar mixtures. Variations of the con- 
stant for methane are apparent at low 
pressure in different types of mixtures; 
at high pressure all constants are sub- 
ject to deviation. 

In Fig. 6 (data from Katz and 
Hachmuth’) the constants apparently 
join at 5000 Ib. per sq. in. (critical 
pressure) with a critical temperature 
of 120°F. (49°C.). In Fig. 5, the con- 
stants would meet at a value of unity 
at 2730 lb. per sq. in. and 90°F. 
(32.2°C.) should these data be pre- 
sented on an equilibrium constant 
pressure chart. 


The critical pressure of mixtures 
will increase with higher molecular 
weight and concentrated heavy ends. 
Katz and Singleterry* have reported 
that critical pressures of mixtures of 
natural gas and crude oil containing 
heavy tar were apparently above 25,000 





lb. per sq. in. 
Patten’! has determined a number 
TABLE | 
Mol Mol kK | K 
Hydro- | pervent pereent ealeu- | (Kath and 
carbon |contained|contained| lated) | Hach- 
in gas in liquid muth 
Cc; 93.71 36.10 2 60 2.50 
C2 3.16 3.26 0.97 0.79 
( 1.31 5.09 0.26 0.37 
C; 0.84 | 4.81 0.175 0.20 
Cs 0.47 3.85 0.122 0.10 
Cs 0.51 46.90 0.011 
Pressure 2000 Ib. per sq. in. Temperature 80° F. 
26.7° C 
C; 86.68 52.64 1.65 2.4 
C2 5.45 7.42 0.73 0.80 
C3 3.93 7.90 0.50 0.44 
i-C, 0.17 1.92 0.24 
ns 2 49 4 50 0.41 
Cs 0.42 4.18 0.10 0.13 
Cs 0.86 21.44 0.04 
Pressure 2320 Ib. per sq. in. Temperature 90° F. 
(32.2 °C.). Mol. wt. Ce=119. 
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WITH AN 


Two Zone Production From 


One Well and One String of 


Tubin g . .« = It is simple and economical 


to produce from two formations independently of 
each other, with an OTIS Side Door Choke. 


Production from upper formation may be had by 
setting choke with perforated mandrel and blank 
bean ... from lower formation with a blank man- 
drel and no bean. Rate of production from either 
formation can be regulated by the size of the 
orifice in mandrel or bean. 


A positive locking device securely locks choke 
in its seating nipple and inverted cups positively 
eliminate inter-communication between the two 
formations. 


Complete change may be made quickly by using 
an ordinary steel measuring line. Your nearest 
OTIS representative will gladly give you com- 
plete information. 


Otis PRESSURE CO 
DALLAS, 


Branches; Oh 


THE PETROLEUM ENGINEER, February, 1941 






















SIDE DOOR 


. x ] 
Well "| 
“Gl our 
“Dent a OTIS 


NTROL, 











Cycling. — 





Jilibrium constant, K 


Eq 














Fig. 6. Equilibrium vaporization 
constants 


(Solid lines present data by Katz and Hachmuth 

based on 38.4° A.P.1I. crude oil-natural gas sys- 

tem at 120° F.; dotted lines are data on me- 
thane-propane system by Patten and Ivey.) 
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of equilibrium constants for the prod- 
ucts of condensate wells at various 
temperatures and at pressures to 2380 
Ib. per sq. in. Table 1 lists these values 
at the respective temperature and pres- 
sure. This table includes the various 
constants as determined by Katz and 
Hachmuth’. It will be noted that the 
constants for the respective hydro- 


carbons heavier than methane check 
very well but the constants for meth- 
ane are variable. No single set of con- 
stants, however, apparently have been 
determined to represent the heavy ends 
of all mixtures satisfactorily. 


Katz?* and Buckley** have used such 
constants to calculate production and 
reservoir problems and these calcula- 
tions check the actual experimental 
data satisfactorily when the constants 
used were determined from mixtures 
having similar composition to those 
being investigated. 


The uncertainty of such calculations 
under some conditions has given im- 
petus to various testing and sampling 
methods, used on condensate wells. In 
addition to the Railroad Commission 
of Texas tests described by Patten’’, 
other more accurate tests have been 
developed and are available to the in- 
dustry. Some of these have been dis- 
cussed by Weber’. 


The importance of the theoretical 
knowledge of the physical properties 
of hydrocarbon mixtures is evident 
when the problem of separation of the 
processed condensate from the dry gas 
and the reduction in pressure of the 
condensate to storage pressure, is in- 
vestigated. 


Fig. 7 gives the production curves 
of a hypothetical but typical conden- 
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Fig. 7. Production curves of a hypo- 


thetical but typical condensate system 
(After A. L. Vitter, Jr.) 
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sate system as reported by Vitter®. The 
maximum liquid-gas ratio in gal. per 
M. cu. ft. of gas is 2, this liquid being 
defined as C, plus or normal butane 
and heavier hydrocarbons recoverable 
as liquid at atmospheric temperature 
and pressure. In Fig. 7 the accumula- 
tion curve represents the gal. of con- 
densate per M. cu. ft. of gas as a 
function of pressure and temperature, 
the liquid being measured at the indi- 
cated temperature and pressure. 

In a system of C, plus in contact 


PPP PPP OP 








High-pressure compressor cylinders are streamlined for simplicity and greater strength — clearance pockets and ability 
to change position of piston on rod to vary effective displacement provides a wide range of capacity 


without change in liner size 
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Wire went to work lor mankind 


| when John A.Roebling made America’s first wire rope - 100 years ago! 






























Over 100 years ago John A. Roebling made America’s first 
wire rope. Wire alone had been a useful but feeble ser- 
vant of mankind. But, now, wire really went to work! 








The first Roebling Wire Rope was used for hauling Pennsylvania 
Canal Boats up the Portage Railway. Then. came Roebling Cable- 
ways, installed in many countries to transport construction materials 
across streams and gorges—followed by the first suspension aqueduct 
for the old Pennsylvania Canal. 


John A. Roebling’s first wire rope has made possible many of our 
modern industrial and commercial achievements .. . great suspension 
bridges from coast to coast, from the “George Washington” between 
New York and New Jersey to the “Golden Gate” Suspension Bridge 
in San Francisco—high speed elevators for skyscrapers—oil well 
drilling —mechanized mining—modern highway building—and other 
accomplishments too numerous to mention. 








Today, Roebling’s “Forward March with Wire” encompasses not 
only wire rope but a great variety of other Roebling Wire Products 
including, in part, Electric Wires and Cables, Woven Wire Fabrics, 
Cold Rolled Steel Flat Wire, and many others. 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON, N. J. 


Branches in principal cities 
Export Division: 19 Rector Street, New York, N.Y., U.S. A. Cable Address: ‘'Roebling’s’’ New York 
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ELEVATOR. ROPES— 

for applications rang- AERIAL TRAMWAYS— 

ing from private resi- for passengers, freight, 

dence ‘‘lifts'’ to high etc., including Pat- 

speed skyscraper ele- ented Constam Ski- 
lifts illustrated above, 











FLAT WIRE—cold 
rolled high carbon 
steel flat wire for shoe 
shanks, clocksprings, 
heddles, etc. 


CONTROL CORD—for 
ceroplanes. Also guy 
wire, strand, fittings, 
ond electric wire and 





















MARINE ROPES— 
mooring lines, haw- 
sers, hoisting rope, 
rigging, etc. 


MINING ROPES — for 
shaft elevators, steam 
shovels, drag scrapers, 
and other purposes. 


ELECTRIC CABLES — 
over 60 types of elec- 
tric wires and cables 
for every purpose. 











































te 
DRAWN and ROLLED 
SHAPES—high or low 
carbon, for many uses 
including flexible shaft 
casings of dental 
equipment, miniature 
railroad tracks, etc. 









STRIP STEEL—cold 
rolled high carbon 
‘“*flats'’ for unending 
uses from steel meas- 
uring tapes to corset 
stays. 






















SHOVEL ROPES—wire 

ropes for excavating OIL FIELD LINES—for 
equipment, crones, rotary and cable tool 
hoists, and other rope- drilling and every 
rigged machinery. other oil field use. 


TELEPHONE WIRE — 
bare galvanized, 
switchboord cable, 
twisted pair and par- 
allel, etc. 


WOVEN WIRE FAB- 
RICS—from window 
screens to fine metallic 
filter cloth or coarsest 
mesh sizing screens. 


MAGNET WIRE — for 
electric motor, gener- 
otor, and coil wind- 
ings. Insulation for 
every need. 
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BRIDGING A CENTURY WITH WIRE 


WIRE ROPE AND STRAND,—Preformed and Standard ... FITTINGS. .. SUSPENSION 
BRIDGES AND CABLES...AERIAL WIRE ROPE SYSTEMS...COLD ROLLED STRIP 
ELECTRICAL WIRES AND CABLES... ROUND AND SHAPED WIRE... WIRE FORMS 
WIRE CLOTH AND NETTING...STEEL AND COPPER RODS...HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 














with natural gas, there will be free 
gas and gas dissolved in the liquid. If 
this system be flashed to atmospheric 
pressure, in addition to the free gas 
and natural gas dissolved in the liquid, 
heavier gases will be produced with an 
accompanying shrinkage of the liquid. 
If this system, C, plus and natural gas, 
is flashed in steps and the byproduct 
gases removed after each step, the 
shrinkage is held to a minimum, de- 
pendent upon temperature conditions, 
and this operation is referred to as 
stage separation. This variation in 
shrinkage is evident (Fig. 7) by the 
results obtained by single-stage sepa- 
ration; One separator and storage tank; 


and 4-stage separation (three separa- 
tions and storage) at 100°F. (38°C.). 
A similar series of curves is given for 
a temperature of 70°F. (21.1°C.) in- 
dicating increased yields of condensate 
at the lower temperature. Lower 
temperatures by means of refrigeration 
have produced increased yields but 
hydrate trouble is encountered, neces- 
sitating the use of inhibitors. 

Patten’! has observed a very inter- 
esting phenomenon when investigating 
separation at progressively higher pres- 
sures. At higher pressures it is found 
that the volume of liquid becomes 
more nearly the same for different 
temperatures of separation. In addi- 








To Executives Interested 
in Recycling Plants 








H. B. Zachry Company is prepared to assume undivided respon- 


sibility in the construction of your plant, including investigation, 


design, turn-key construction and financing. 


Design: The firm of Foran, Boatright and Dixon, consulting engi- 


neers, has been retained to design plants built by H. B. Zachry 


Company. 


Financing: The H. B. Zachry Company is prepared to assist in fi- 


nancing your plant if desired. 


Skill, Integrity and Responsibility: Adequate financial backing, 


long experience and millions of dollars per year in successfully 


completed contracts is your assurance that all conditions will be 


satisfied. Every completed plant is guaranteed as to efficiency of 


operation and is tested to run at the guaranteed efficiency before 


being delivered to the customer. 


Your request for further information will be promptly answered. 


We shall be pleased to talk over your problems and furnish sug- 


gested designs and cost estimates. 


Gasoline Plants — Recycling Plants — Pressure Maintenance Plants — Pipe Lines 





SAN ANTONIO, TEXAS 
Harding Boulevard 





H. B. ZACHRY COMPANY 


General Contractors 


HOUSTON, TEXAS 
308 Second National Bank Building 


LAREDO, TEXAS 
2019 Lincoln Street 
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Fig. 8. Pressure-composition curve for 
condensate well 
(After Patten and Ivey) 


DPB BB BPP PP PPP PPP PPP PP PP PLD 


tion, with single-stage separation at 
pressures higher than 2500 Ib. per sq. 
in., it is possible to obtain greater re- 
coveries at higher temperatures or in 
other words there is a retrograde tem- 
perature effect. 

The pressures, as given in Fig. 7, 
refer to that of the first separator. 
The pressures of the stage separators 
should be of such magnitude to give 
maximum liquid recovery at atmos- 
pheric storage pressure. The problem 
of separator pressures has been studied 
by Kimmell and Huntington*®. Work- 
ing with a mixture of Tonkawa, Okla- 
homa, crude oil, butane, and dry nat- 
ural gas these investigators reported 
that working with a first-stage pres- 
sure of 550 Ib. per sq. in. (in three- 
stage separation), a constant stage 
pressure ratio of about 4.50 to 1 be- 
tween each successive stage gave the 
lowest overall gas-oil ratio and the 
highest gravity crude oil. (Stage pres- 
sure ratio is the quotient of the abso- 
lute pressure of one stage divided by 
the absolute pressure on the next lower 
stage.) They suggest that if the first- 
stage pressure and tank pressure are 
known, a constant stage pressure ratio 
for all the stages and the corresponding 
intermediate stage pressures can be de- 
termined for any number of stages by 
the formula: 


l 


(I) 


where: 
R = stage pressure ratio 
s = number of stages 
P = first-stage pressure, lb. per 
sq. in. abs. 
p — last-stage pressure, lb. per sq. 
in. abs. 

In addition, by mathematical deduc- 
tion, using vaporization constants of 
Katz and Hachmuth’, made on similar 
type crudes, these investigators’® have 
produced a favorable correlation be- 


tween their experimental and theoret- . 


ical work. 


A study of Fig. 7 will reveal that 
although lower temperature of the 
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first separator gives increased conden- 
sate yield, this is achieved with lower 
separator pressure. This is undesirable 
as the increased yield is offset by in- 
creased pumping costs required to in- 
ject the gas into the sand to complete 
the cycling operation. This suggests 
the feasibility of the high-pressure ab- 
sorption process in that higher opera- 
tion pressures are possible. The decrease 
in compression cost attained in this 
process is in turn offset by increased 
investment in equipment. 

In studying reservoir conditions the 
behavior of hydrocarbon mixtures un- 
der varying pressure may possibly be 
made clear by reference to Fig. 8. The 
data shown in this figure were calcu- 
lated from results obtained by testing 
a typical condensate well*’. In this 
figure the ratio of CH, to C,H,, plus 
is plotted against pressure. The curve 
BC’D is the dew-point curve and FE 
is the bubble-point curve. Beginning 
at B an increase in pressure will be 
accompanied by an increased amount 
of CH, in the gaseous phase until a 
pressure of about 1000 lb. per sq. in. 
is attained. Increase in pressure above 
this point will give an increase in the 
amount of C,H,, plus in the vapor 
phase. At 3860 Ib. per sq. in. all the 
liquid will be in the vapor phase. Such 
a system if subjected to an increase in 
pressure would exist entirely in the 
vapor phase. If a system had been 
used having a higher percentage of 
heavier components the dew-point and 
bubble-point curves would meet at 
some point C. 

These data presented in this manner 
clearly show that should the pressure 
be decreased below 3860 Ib. per sq. in., 
a liquid phase will appear and the 
amount of CH, in the gaseous phase 
will increase. This condensation will 
increase until a pressure of 1000 lb. 
per sq. in. is obtained with the con- 
densate wetting the sand and becom- 
ing unrecoverable. Below 1000 lb. 
there will be a slight increase in the 
heavier component in the vapor phase. 
From all indications it appears that 
the critical pressures of many conden- 
sate reservoirs are above the reservoir 
pressure. 

A study of the available informa- 
tion on the physical properties of hy- 
drocarbon gases suggests that much is 
to be accomplished by research work 
on production and processing problems 
if waste is to be held at a minimum 
and the cycling industry is to operate 
under more favorable economic condi- 
tions. 
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We Engineer ¢ Design ¢ Erect 


RECYCLING PLANTS 


From conception to finished plant, we handle any 


feasible job in recycling and pressure maintenance. 


Our engineering and construction department also 
designs and builds skimming plants, cracking plants, 
natural gasoline absorption and stabilization plants, 
vapor recovery plants, crude treating plants and com- 


pressor stations. 


Close contact with material sources enables us to pro- 
ceed with marked dispatch and economy, particularly 


under conditions now likely to exist. 


FRICK-REID 





Tide Water Oil Company's Cayuga No. 2, a 


recycling plant constructed by 


FRICK-REID. 





Dubbs Cracking Plant designed, engineered 
and constructed by FRICK-REID for BARNS- 
DALL at Corpus Christi. 
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Basic Considerations Confronting 
‘| — the Cycling Plant Operator 


+ Plant investment varies from $8.00 to $13.00 per gal. of 
capacity—Production expense is from $0.85 
to $1.05 per bbl. 


Distillate Engineering and Processing Company 
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HE trade papers have at various 

times in the last two years carried 
comprehensive discussions of cycling 
or condensate-recovery plants and de- 
scribed the various extraction processes 
employed. It is the intention of the 
writer to discuss in this article the 
economics of condensate production 
because this subject has until the 
present time perhaps not been ade- 
quately presented. 

Condensate, particularly in South 
and East Texas, has attained a place of 
somewhat undeserved prominence 
when considered from the extent of its 
production, but it deserves favorable 
consideration from the standpoint of the 
production practices that make the ex- 
traction of condensate at all feasible. 


this figure. For this reason the costs on 
a per million ft. of gas returned to the 
formation are more comparable. 

The size of the plant is a factor in 
the cost because a plant of any nominal 
but economic size absorbs the cost of 
the camp site, utilities, office, fence, 
shipping facilities, and other necessary 
adjuncts to the vital extraction equip- 
ment. An extension of the plant, for 
example, from 25,000,000 cu. ft. to 
50,000,000 cu. ft. capacity would in- 
volve very little in added utilities. 
From $75,000 to $150,000 might be 
saved by building a 50,000,000 cu. ft. 
plant as against the cost of two sepa- 
rate plants of the smaller size. 





Economic Plant Size 





Condensate production by cycling rep- amGT SAVE The actual size of the plant to be 
resents the outstanding example of is a graduate of Harvard University—His af- built depends largely upon the extent 
: : : filiation with the petroleum industry began in . . 
conservation in the petroleum indus- Sindh, 1008, with tha thet G8 Genmeen, of the reserves. Under ordinary condi- 
try. In addition to some 30 plants in Tulsa, Oklahoma—He became superintendent tions a 50,000,000 cu. ft. plant is an 
operation or under construction in of the Natural Gasoline Department and later | economic size to build, where a plant 
Texas, one is under construction in vice-president in charge of refining, which is justified at all, on 1-gal. gas. Some 
Louisiana and several others are planned _—POstion he retained until April, 1938—toter savings can be shown for plants as 
, é he became associated with Tide Water and : 
in that state. Recently a prolific field Seaboard in their joint recycling projects— large as 75,000,000 cu. ft. capacity 
in California has been established as a Is now affiliated with Distillate Engineering but in larger plants the saving is neg- 
condensate reservoir and it is expected and Processes Company, formed to consolidate ligible. A substantially smaller plant 
that a large plant will be built there. iad cule as i ee — a may be justified when (1) the market 
Although several hundred so-called processes. price of the condensate is high enough 
“distillate” (preferably called conden- to justify it, (2) some of the gas may 
sate) fields have been discovered in the be sold after processing, and (3) the 
last decade, the most critical examina- condensate per M. cu. ft. of gas, (2) condensate yield per M. cu. ft. of gas 
tion of the gas and the reservoirs has the size of the plant, (3) the extrac- is greater than 1 gal. On the other 
invited their exploitation by plants in tion pressure, (4) the reservoir pres- hand, a more rapid turnover of all the 
only 20 cases. Even though the plants sure, (5) the volume of gas that may gas in the reservoir may be desired to 
by which condensate is separated from be taken from each well, and (6) the effect optimum recovery of the con- 
the gas and the gas returned to the end products manufactured. On the  densate before any of the gas is sold. 
reservoir have now been simplified in basis of information obtained on a __ In this case a plant of larger size may 
their operation, nevertheless, they are, number of installations representing be built than the size of the reservoir 
from an economic standpoint, expen- several types of plants, the investment would justify. Again, in the case of a 
sive. To justify the construction of a per gallon, on an assumed content of reserve of very large extent, the oper- 
plant the reservoir fluids must be avail- 1 gal. per M. cu. ft. of gas, has varied ator might desire to build a plant of 
able in sufficient quantity and must be _— from $8.00 to $13.00, depending upon 100,000,000 or 150,000,000 cu. ft. ca- 
of such a character as to make the in- the extent of the refinements and the pacity even though he would do so at 
vestment attractive. variables enumerated above. An aver- no appreciable reduction in unit in- 
c age of these extremes doubtless would = vestment (cost per gal. of capacity). 
ost Elements fit most conditions. It is obvious, of His decision might be based entirely 
The cost of a plant per gallon of course, that in a situation where 3-gal. | upon a desire to operate on a larger 
production will of course vary with a gas was to be processed, the cost scale to produce a specific reserve in a 
number of factors: (1) the yield of would run little more than one-third shorter time. 
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Fig. 1. Assuming a constant discharge pressure of 3000 Ib. per sq. in., this 
curve shows the saving in hp. requirements as the suction (separation) pressure 
is increased. Basis is hp. required for 1200-Ib. suction, 3000-lb. discharge 





Compression Ratios 


The separation pressure in relation to 
the wellhead pressure materially affects 
the cost of returning processed gas to 
the reservoir and because the compres- 
sion equipment represents the largest 
single element of plant cost, the pres- 
sure required influences the cost per 
unit of capacity. The investment for 
compression per unit of volume is not 
necessarily greater at 2000 Ib. than at 
1200 lb. The cost increases rather with 
the compression ratio. In other words, 
the separation process at 1800 Ib. in a 
plant where the pressure must be in- 
creased to 2700 Ib. in order to return 
gas to the reservoir requires no more 
compressor capacity than in a plant 
where it is required to compress gas 
received at an intake pressure of 1200 
lb. and discharged at 1800 Ib. If in the 
former case, however, the separation 
process was conducted at 1350 lb., the 
capacity of the compression equipment 
required would have to be increased by 
50 percent. It is elementary therefore 
that the engineer must select that ex- 
traction process in which he can obtain 
the maximum recovery at the highest 
economic extraction pressure. The most 
desirable compression ratios cannot al- 
ways be achieved. This is particularly 
true in those fields where the reservoir 
pressures are 5000 to 6000 Ib. per sq. in. 

The wellhead pressure and the ca- 
pacity of the wells have a bearing upon 
the size and character of the gas-gath- 
ering facilities that must be provided. 
This is true also, so far as the type of 
piping is concerned, of the return line 
or lines to the input well or wells. A 
sharp increase in pipe cost appears at 
2500 lb. The method of completion of 
the input well and the permeability of 
the formation in the area of that well, 
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may well determine the amount of gas 
that can be returned through one well 
or may considerably increase the cost 
of compression required to make the 
well “take” the desired volume of gas. 


Importance of Survey 


Necessarily, to justify an investment 
of the extent required for a cycling 
plant, a careful exploratory survey 
must be made of the entire project be- 
fore a decision to build a plant can 
properly be made. It has been indicated 
that gas having 1 gal. per M. cu. ft. 
content is ordinarily sufficient to war- 
rant a plant, assuming a reasonable 
market price for the product, and a 
product that would be merchantable. 
Too careful an appraisal of the reserves 
in place cannot be made. Even then, 
it is wise to discount these reserve esti- 
mates some 30 to 40 percent to arrive 
at the recoverable condensate. The op- 
erating cost, including the purchase 
price of the right to process the gas 
for extraction purposes, and the an- 
ticipated revenue realized from sale of 
the product, provide the figures on the 
basis of which spread can be made to 
arrive at the time required for the re- 
turn of the investment. This period 
should not, except when the reserves 
are unusually large in volume, extend 
beyond 24% to 3% years and allow 
several years of profitable operation, 
to justify the risk. This type of opera- 
tion is too new to warrant plants for 
which a short pay-out is not clearly 
indicated, particularly when there is 
not a cushion of a large reserve. Other- 
wise, an operator may find premature 
drying-up of producing wells because 
of the unanticipated course of the dry 
gas travel. This is particularly true 
when the reservoir is a limestone for- 
mation. ; 





Operating Costs 


The operating cost per gallon of 
condensate production will of course 
vary with the capacity of the plant, 
and the gross cost will depend, in addi- 
tion to this, both on the cost of the 
gas (the condensate in the gas) and 
the price received for the product. In 
a 50,000,000 cu. ft. plant the operat- 
ing cost would ordinarily run $0.0075 
to $0.0085 per gal., of which slightly 
more than half would be depreciation. 
The realization for the product multi- 
plied by the percentage paid to the 
producer of the gas added to these costs 
provides a fair average of the cost of 
condensate production. The production 
and handling of finished end products 
should add from $0.00125 to $0.0025 
to the overall cost of production. The 
range of cost known to the writer will 
vary for different plants from $0.85 
to $1.05 per bbl. of condensate or 
products distilled therefrom. This cost 
may come as a shock to some of the 
people who have been excited by the 
reputation of the bonanza character of 
condensate production and the rate at 
which this production will crowd 
available markets. In those relatively 
few cases in which the gas is owned by 
the processor, the cost per bbl. is of 
course less, but in that case, the cost 
of the wells embraced by the project 
must be amortized. 


Price Structure 


Because in the last two years there 
has been no posted price for crude oil 
above 40° A.P.I. gravity, condensates 
sold to crude-oil pipe-line systems have 
generally brought the top price paid 
for crude oil in the district. This meant 
during 1940 that condensate brought 
as much as $1.33 per bbl. in some 
parts of Texas and as little as $1.08 in 
other areas of that state. With a motor 
fuel price of $0.04 per gal. early in 
that year, cycling plant operators were 
tempted to provide that minimum of 
facilities necessary to run to finished 
motor fuel, and in many cases, to in- 
stall ethyl-blending equipment to pro- 
duce the various leaded grades. A large 
volume of this material, in fact the 
entire output of several of the smaller 
plants in the Gulf Coast, was sold 
locally, but most of the production 
from the larger plants found its way 
into the coastwise markets and moved 
out by tankers either as motor fuel, 
naphtha, or condensate. In the East 
Texas area, where a number of these 
plants are concentrated, the reduction 
in output of motor fuel by small re- 
fineries, allowed substantial quantities 


of motor fuel and kerosine to be sold. 


by cycling plants, but owing to the 
favorable balance of motor fuel vs. 
condensate even when a freight differ- 
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Cycling. — 

ential had to be absorbed, some motor 
fuel has moved into the northern 
markets. In point of quantity it has 
been estimated that only a small per- 
cent of the total shipments to the cen- 
tral and north central states has come 
from cycling plants. 

The gradual decline in prices not 
only on the Gulf Coast but in eastern 
and mid-continental United States, has 
made the production of motor fuel in 
cycling plants increasingly unattrac- 
tive. Where possible this material is 
being turned to pipe lines. It has been 
the writer’s expressed opinion that the 
logical market for condensate is 
through existing channels of transpor- 
tation and refining, eliminating some 
manufacturing costs, handling costs, 
and sales expense. The constancy of 
the market via pipe line and the price 
are no mean considerations in deter- 
mining a market preference for the 
long pull. A $0.05 market price for 
the U. S. Motor grade fuel, and pro- 
portionately higher prices for the 
higher quality fuels, a requirement 
necessary before crude oil refiners may 
realize a fair return on their invest- 
ment, would, however, attract cycling 
plant operators. If and when that time 
comes, some consideration should be 
given to the condensate for its greater 
gasoline and kerosine yield. 


Potential Markets 


One of the reasons why the conden- 
sate producer is sensitive to the market 
price of motor fuel is the simplicity of 
the operation required to produce mo- 
tor fuel. Not only is distillation the 
sole operation, but even treating is un- 
necessary. The raw material and the 
products are doctor sweet and non- 
corrosive and naturally have good sun 
stability. Were the market for solvent 
naphthas not glutted, an increasing 
volume of condensate would move in 
this direction. In some plants the char- 
acter of the condensate is such that 
there is an insufficient amount of heavy 
ends or an over-concentration of pen- 
tane. In either case excess light com- 
ponents must be removed. 


In the matter of octane rating, mo- 
tor fuels vary almost over the whole 
range, but most of the fuels will fall 
in the 50-64 bracket. The product 
from Long Lake, Texas, plants is an 
example of the 50-55 octane fuel and 
the fuel in the Grapeland field, Texas, 
will produce a U. S. Motor grade fuel 
of 64 octane. All these fuels are either 
completely or so nearly sulphur-free 
as not to affect their generally high 
lead susceptibility. Only 1 to 1.5 cc. 
of tetraethyl lead will bring most of 
these fuels to 72 octane (Motor 
Method). It is now well-known that 
straight-run fuels of paraffin types of 
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a given octane number by the Motor 
Method, depreciate more on road per- 
formance tests than gasolines of naph- 
thenic or aromatic sources. For this 
reason the companies that distribute 
gasoline and build their reputations on 
quality, do not like to sell, as their 
better grades of motor fuel, gasolines 
having octane ratings largely supplied 
by tetraethyl lead. Although the writer 
does not believe that the average car 
on the road requires the high octane 
fuels that are sold in the greatest quan- 
tity, it is firmly believed that, gen- 
erally speaking, condensate should go 
into the general crude stream, and a 
portion of it reformed for anti-knock 
improvement, and the products allowed 
to find their way into the motor fuel 
markets as part of the overall supply. 


Cost of Gas 


In a former article’, the writer dis- 
cussed at considerable length the basis 
on which casinghead gas was purchased 
by a natural gasoline plant operator 
and indicated that the cycling plant 
operator could profit by studying the 
economics of natural gas plant prac- 
tice with reference to gas costs. Expe- 
rience gained during the year and a 
half since that article appeared has 
clearly shown that in too many cases 
the price paid by plant operators for 
the right to extract condensate has 
been exorbitant. The writer has no 
particular quarrel with the rate of 
compensation to the producer but 
rather with the inflexibility of that 
rate regardless of (1) the content of 
the gas or (2) the realization for the 
product. As then, the writer believes 
that whatever the rate, it should tend 
to be less when the realization is lower 
and tend to be higher when the reali- 
zation is higher, the first to be fair to 
the plant operator who makes the in- 
vestment, the second to compensate 
the producer who owns the reserves. 
This philosophy developed among gaso- 
line manufacturers and casinghead gas 
producers as a trend away from flat 
rate prices of an earlier day. All now 
agree that the principle, at least, is 
sound, whatever they may think of the 
schedule. The necessity for a flexible 
schedule is particularly apparent in 
those cases (and fortunately thus far 
there are not many) where the natural 
condensate contains 85 to 95 percent 
natural gasoline that must be sold in 
the natural gasoline market. The price 
for certain regular grades varied from 
less than $0.02 per gal. to $0.04 per 
gal. during 1940. 


Future Expansion 


As of January 1, 1941, there was a 





1««Fundamental Considerations of Recycling in Con- 
densate Production,” by Embvy Kave. The Petroleum 
Engineer, August, 1939 


production of approximately 25,000 
bbl. daily of condensate from cycling 
plants. The prospect is that by the time 
the Cotton Valley plant in Louisiana, 
the Katy plant northwest of Houston, 
the La Gloria plant in Southwest 
Texas, and several smaller plants in 
each of these states are built and com- 
pleted, production will increase pos- 
sibly to 50,000 bbl. a day. There 
should be a leveling off at that time 
because the known reserves in these 
states justifying plants will have been 
developed. Additional projects will 
have to await new discoveries. 

The production from three large 
plants was recently connected to crude 
oil pipe lines. Two large plants now 
under construction and a third plant 
of exceptionally large capacity will 
turn over their entire output to pipe 
lines serving the area in which these 
plants are situated. The price in the 
tanks delivered to the pipe line and the 
net realization as motor fuel are at 
present more or less in balance. There 
is no valid reason that can justify any 
change in the situation adversely af- 
fecting the cycling plant operator. The 
economics today point to the need for 
exercising even more exacting selec- 
tivity in choosing a project for devel- 
opment in order to be certain that it 
will pay out with a good margin of 
safety. To say the least, it is to be 
hoped that any change in the price 
structure will be in the direction of an 
advance, inasmuch as the costs are 
rather “grooved” and inflexible. Pres- 
ent low realizations are fortuitous to 
the extent that they discourage unwise 
investments and development of pro- 
duction from marginal reservoirs that 
can do little otherwise than create un- 
favorable publicity to a development 
in the oil industry that has a right to 
an established position therein. 

No discussion of this subject would 
be complete without a reiteration of 
what has often been expressed before. 
When oil is produced to exhaustion, 
the reservoir is valueless. When natural 
gasoline is produced from casinghead 
gas, the gas is frequently wasted, and 
when gas is taken from a reservoir, 
that reservoir has no value unless it be 
to store gas from another source. But 
when a cycling operation has been 
completed to the point where all the 
gas has been turned over, this entire 
volume of gas except the amount that 
has been lost by shrinkage due to con- 
densate extraction and in the process, 
is still in the reservoir, available to the 
owner to use or sell as he chooses in 
such fuel markets as may then be avail- 


able, and is substantially as valuable in’ 


the gas reservoir as it was before the 
cycling operation. 
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“ARST BAASH-ROSS TYPE 2RS ROLLER KELLY BUSHING 
DRILLS 75,000 FEET OF HOLE WITHOUT REPAIRS 


EQUIVALENT TO FIFTEEN 
5,000-FOOT WELLS! 


When it comes to smooth, accurate kelly feed, 
you can’t beat the friction-free roller action of 
Baash-Ross Type 2RS Roller Kelly Bushings. That 
fact is already pretty well known. 

But there’s another important feature built into 
this Bushing that is causing plenty of comment— 
its unusually long life and trouble-free service! 

Frankly, nobody knows—yet—just how much ex- 
tra service there is in the Baash-Ross Roller Kelly 
Bushing. But here’s the record thus far of the First 
Type 2RS Bushing to go into service more than 
two years ago... 

Feet of hole made with Bushing in table... 
75,000. 

Cost of repairs... None. 

Cost of replacement parts... None. 

Additional service in Bushing, using pres- 
ent parts...many thousands of feet more! 

For our own check-up, this Baash-Ross Kelly 
Bushing was completely taken apart and carefully 








The Baash-Ross Type 2RS Roller Kelly Bushing is 
the most important bushing advancement in years. 


You should have for your files the special Engineering 








Bulletin 4B describing its many features. Ask for it. 





inspected after 40,000 feet of service. Without ex- 
ception, all original parts were still in excellent 
condition — and were again assembled into the 











TWIST-OF FS 


THREE SYMPTOMS are usually noted when a twist-off 
occurs... 1— Loss of weight on indicator, 2—speed-up 
of rotary table, and 3—increase in pump speed and loss 
of pressure on mud gauge. However, twist-offs can occur 
without showing any of these signs—in which case fail- 
ure to make hole is normally the first indication. 

BAASH-ROSS 

BAASH-ROSS IMPROVED KAMMERDINER ROTARY 
JARS can be used in wells of any depth. Perfect control at 
the surface enables the: operator to vary the force of the blou 
nstantly whenever required. 


BAASH-ROSS 
ALWAYS REMEMBER THIS RULE: Before pulling out 
to investigate a twist-off, mark the kelly at the rotary 
table. This simplifies determining the depth of the twist- 
off, and eliminates fishing too far above or below it. 
BAASH-ROSS 
SIX CONSECUTIVE WORLD'S RECORDS for cutting 
below 12,000 feet have proved the Baash-Ross External Drill 
Pipe Cutter de »pendable, simple and safe for both deep and 
shallow fishing under the toughest conditions. The Baash-Ross 
Service Store in your territory stocks this tool in a range of 
izes for cutting and pulling all types of drill pipe. 
BAASH-ROSS 


A SIMPLE TWIST-OFF can become a complicated fish- 
ing job if a portion of the pipe is “hanging by a thread” 
when Starting out of the hole—and then drops off several 
hundred feet from bottom. So always shake the pipe be- 
fore Starting out of the hole when a twist-off is sus- 
pected. By shaking the fish off while still near bottom, 


8 corkscrewed fish and other serious complications can 
be avoided, 











bushing body for more punishing service. With 
35,000 ft. of additional hole under its belt, the 
Bushing today is still in excellent shape and is in 
daily service, adding more footage to its already 
impressive record. 

A Grease Gun The Only “Maintenance” Tool! 


But the service record of this original Type 2RS 
Bushing is only part of the story. Notice that all 
the maintenance required to keep the tool smoothly 
feeding the kelly...to take the heavy torque loads 

.and to drill over 14 miles of hole—has been sim- 
ply periodic lubrication with the rig grease gun. 
And that’s a job done in a few minutes by any 
member of the crew. To top it off, when wear does 
occur on the Baash-Ross Type 2RS, it is taken 
almost completely by a hardened bushing that fits 
between each roller and pin—and this bushing is 
the lowest-cost replacement part in the entire tool! 

Today there are many Type 2RS Bushings in the 
fields, working under a wide variety of drilling con- 
ditions...and all of them are showing unusual 
performance records. Why not look into this Baash- 
Ross development? It can step up the efficiency of 


. your drilling operations! 





NORTH TEXAS IN COMEBACK 


Expansion of output beyond that of any other 
geographical section in the Greater Mid-Continent 
is seen for North Texas after three years of devel- 
opment work led to the discovery of deeper sands. 
Until the present drilling and exploration activity, 
this area has been a shallow well district with no 
prospects of staging a production comeback. 

Eleven new fields and nine new pay zones were 
opened during the first ten months of 1940, and the 
year prior to that saw 34 new fields and 16 new 
pay sands discovered. This places the North Texas 
area high up in the discovery list among United 
States fields. In 1935, average footage per com- 
pletion amounted to 1233 feet, while today the 
average is approximately 2700 feet. 

Baash-Ross equipment is playing an important 
part in the development of these new zones, 











SPINNING TABLE OFFERS 
SAFETY, CONVENIENCE 


No longer is it necessary for the 
crew to wrestle reamers, subs and 
other tools against the side of the 
rotary table when making them up 

< on the string...for there’s a mighty 
Not this... convenient tool, known as the Baash- 
Ross Spinning Table, that completely eliminates 
such risky and inefficient operations. It drops right 
in to the master bushing bore like 
a bit-breaker and provides a free- 
turning platform on which tools can 
rest while the threads are made up 
with the collar or drill pipe centered a 
over the hole. But THIS! 

Think of the advantages. Heavy drill collars and 
pipe hang vertically in the rig while subs and 
reamers are being made up on them. Danger of 








For further information on this inexpensive time- 
saver, ask for Bulletin 7B! 











cross-threading is practically eliminated, tools are 
made-up faster, and the crew is saved a lot of un- 
necessary work. It’s a lot safer, too! 

The Spinning Table is light, convenient to handle 
and completely covers the hole. It has a non-metal- 
lic, skid-proof surface that fully protects threads 
from damage. 


MORE EFFICIENT METHOD OF 
RUNNING CASING DESCRIBED 


One way operators 
are cutting equip- 
ment costs and sav- 
ing time on the cas- 
ing program is by 
using a Baash-Ross 
Split Rotary Table 
Casing Bushing for 
running casing 
through the table. 
This tool—similar in 
construction to the 
regular master bush- 
ing—fits right into 
the rotary table and eliminates need for installing 
a separate casing spider. It accommodates all pop- 
ular casing sizes, and does away with the time- 
consuming job of moving out the rotary table to 
install a spider. 

An important feature of this Bushing is that it 
enables the crews to handle casing at the same level 
as they handle drill pipe. This substantially in- 
creases safety and reduces running time. The Bush- 
ing easily supports any load that the table is de- 











Bulletin SB illustrates and describes this Baash- 
Ross Tool in greater detail. Write for it. 











signed for—200 tons or more—and the slips have 
extra-long gripping surfaces to prevent pipe crush- 
ing, regardless of weight. Tapered liners and slips 
are available to adapt the Bushing to all sizes of 
casing, from the largest to the smallest. 











Fig. 1. Three elliptical steel tanks in 
series serve as mud storage 
on this well 
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Steel Tanks vs. Open Pits For Drilling Mud 


HE use of steel tanks as storage 

for drilling mud in lieu of earth- 
en pits is provoking enough discussion 
on the Gulf Coast and elsewhere to 
warrant a brief analysis of the condi- 
tions when steel tanks may have advan- 
tages over open earthen pits. 

There are certain instances in which 
the use of steel containers for drilling 
mud is obligatory. In all marine drill- 
ing operations, in which the rig is 
entirely surrounded by water, whether 
the equipment is mounted on _ sub- 
mersible barges or on piling, steel mud 
tanks or vats are employed, either 
constructed as an integral part of the 
drilling barge or contained in special 
mud barges tied-up alongside the rig. 

In marshy locations on the Gulf 
Coast where the rig is surrounded by 
mud, earthen pits are out of the ques- 
tion and steel tanks, either open or 
roofed, must be used as mud storage. 

In all such instances, considerable 
thought is given to providing no more 
storage capacity than is believed neces- 
sary, commensurate with adequate 








provision against excessive loss of mud 
due to blowouts or to lost circulation 
in the hole. It is obvious that pre- 
ferably the investment in steel stor- 
age should be kept at a minimum. 
Other than in the above instances, 
the principal argument advanced by 
those who advocate more general use 
of steel mud storage involves those 
drilling operations in certain areas in 
which the mud must be heavily treat- 
ed with chemicals or other purchased 
ingredients, often involving additional 
expense amounting to several thousand 
dollars per well. It is argued that steel 
tanks would permit the volume of 
mud treated to be isolated more readily 
from the larger volume of mud stored 
in reserve, thus reducing the amount 
of the additive material required. 
When control of mud characteristics 
becomes critical, as so often happens 
when heaving shale, high-pressure salt 
water, high bottom-hole temperatures, 
fissured formations, and other drilling 
obstacles are encountered, steel tanks 


s 


have the advantage over earthen pits 
in providing a definite gauge of the 
volume of mud to be treated. Thus 
the proportions of additives may be 
closely controlled. 

Steel mud tanks now in use vary in 
size, shape, and location. Relatively 
small, straight-sided tanks, elliptical 
in cross-section may be sunk until the 
upper edge is flush with the ground as 
shown in Fig. 1. The nuisance and 
hazard of mud dilution in open stor- 
age from heavy rainfall makes it de- 
sirable to employ roofed tanks. 

The idea of using steel tanks for 
mud storage is not new. It is reported 
that as early as 1924 in California 
steel storage was tried for a while. The 
principal objection at that time was 
due to the shallow depth of the wells 
being drilled, so that moves were fre- 
quent and expensive when the mud 
tanks had to be hauled in addition to 
the other equipment. 


It would appear that regardless of 
the theoretical advantages that steel 
storage might have, open earthen pits 
will continue to be used in most drill- 
ing operations. Other than in those in- 
stances outlined in which steel storage 
for mud is an outright necessity, the 
most valid reason for using steel tanks 
elsewhere concerns the saving that can 
be made in the amount of purchased 
mud ingredients required. When a loca- 
tion is to be made in an area where it is 
known that special attention must be 
given to mud conditioning it is sug- 
gested that a careful study be made 
of the cost of steel storage and of the 
savings that might result from _ its 
use. 
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Fig. 2. Open pits are hard to gauge, 
permit mud dilution by rain 
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Heal “'Tailor-Made”’ Rock 
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Fig. 1. Night view of No. 2 cracking 
plant of Pan American Refining Cor- 
poration’s Texas City, Texas, refinery, 
having capacity of 36,000 bbl. 

per day 


- 
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by Gill ”. G. a DS 


Machine Shop Foreman, Pan Ameri- 
can Refining Corporation, Texas 
City, Texas 


Important Role of the Weldery 
in the Modern Refinery’ 


xt Numerous problems, many involving ingenious repair 
work, are solved in up-to-date refinery welding shop 


i THE heart of the rich oil fields 
of Texas, the company with which 
the writer is associated has built one 
of the world’s most modern oil re- 
fineries. Three huge combination 
cracking units (see Fig. 1), capable of 
refining a total of 86,000 bbl. of crude 
oil daily, form the nucleus of the proc- 
essing equipment, which includes a 
catalytic polymerization plant, re-run 
unit, and treating plants. The success- 
ful operation of this equipment is il- 
lustrated by the fact that during a 
recent continuous run of one of these 
cracking units, more than 4,500,000 
bbl. of crude oil were processed, estab- 
lishing a new record. 

The gasoline produced in the re- 
finery is adequate for the requirements 
of a million automobile owners. Sufh- 
cient kerosine is produced in 24 hours 
to keep a thousand lamps burning for 


*Data and illust rations from award study submitted 





to The Pa incoln Arc Welding Foundation by 
Gilbert G. nachine shop foreman, Pan Ameri 
can Refining Texas City, Texas. In its 
$200,000 Ir rogress Award Program, whict 
closes June he Foundati is offering 458 
awards from $13,700, for reports of ad- 
vances and ! by application of arc 
welding nufacture, fabrication, construc- 
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GILBERT G. COOMBS 


is a native of Bristol, England, and attended 
the Merchant Venturers Technical College of 
that city—He saw two years’ service as an 
engineer with the Merchant Marine and in 
1923 came to the United States—Joined the 
staff of the Pan American Refining Corpora- 
tion in 1925 as machinist at the Baltimore, 
Maryland, refinery — Was transferred to the 
company's Texas City refinery as machine 
shop foreman in 1933. 
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two years, and the yield of fuel oil, 
correctly converted, would light the 
homes of the citizens of New York 
City. 

Some idea of the extent to which 
arc welding has been used may be 
gained from the fact that in the con- 
struction of the smallest cracking unit 
(18,000 bbl. capacity), more than 14 
tons of electric welding rod were ap- 
plied in the field by 52 qualified weld- 
ers. It is conservatively estimated that 
an additional 50 tons of rod was used 
in shop fabrication of equipment sup- 
plied for this unit. 


It is not the purpose of this article 
to describe the many combinations of 
ingenuity and arc welding that have 
made possible the construction of this 
modern refinery. In such a plant, built 
literally with the electric arc (see Figs. 
2 and 3), the importance and indis- 
pensability of an efficient weldery will 
at once be recognized. Although the 
building of the cracking units and 


large storage tanks was handled by 


contractors, considerable construction 
(Continued on Page 112) 


















































Electric Power Industry 


Yes, the Utility Electric Power Companies are more than ready, 
willing, able and experienced to fulfill the biggest job awaiting 
them. 


Their long years of successful service to the petroleum in- 
dustry attest their ability to do an important job thoroughly 
and efficiently. 


Millions of barrels of oil are lifted yearly and pumped thou- 

sands of miles thru pipe lines by Utility Electric Power. Great 
modern refineries are operated by it, 
too. . 


At all times during the rapid expansion 
of the petroleum industry, Utility Elec- 
—tric Power has been available by a far 
greater capacity than has been needed. 
This is the policy of the privately owned 
and operated electric power companies 
—to be ready for all emergencies which 


ELECTRIC POWER 


may demand service and power in excess of normal consump- 
tion. 


And just as the Utility Electric Power Companies are equip- 
ped to handle the biggest job in the oil industry, so are they 
ready to serve Uncle Sam in his preparedness program. 


Today the electric power industry HAS A MORE THAN 40 
PER CENT SURPLUS CAPACITY AVAILABLE. This is 
in addition to the vast amount of power already being served 
the government for carrying on its gigantic activities. 


With this assurance of adequate electric power — available 
from the Atlantic to the Pacific; from Canada to Mexico — 
Uncle Sam can be saved the tremendous cost of establishing 
additional power facilities. The billions of dollars thus saved 
can be used for important defense projects. 


With these facts clearly in view, the electric power industry 
joins hands with the petroleum industry in saying “We’re 
more than ready to serve you, Uncle Sam!” 














(Continued from Page 108) 

work is performed by the refinery 
mechanical department, which is also 
of course responsible for plant main- 
tenance and repairs. In addition, the 
qualification of all welders employed 
by the refinery or by contractors in 
the field, and subsequent inspection of 
their work is assigned to the refinery 
staff. This article will attempt to de- 
scribe the organization and operation 
of the plant weldery and the function 
of other departments connected there- 
with. 

Personnel. The personnel of the 
refinery welding department consists 
of 55 men, classified as follows: 

1—Foreman 
1—Assistant foreman 

16—Class A welders (qualified ) 

6—Class B welders (unqualified) 


ore 
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Fig. 2. Battery of all-arc-welded storage tanks, total capacity 6,668,680 bbl. 


3—Burners 
5—Lay-out mechanics 
18—Welder helpers 
5—Lay-out helpers 

Shop Equipment. The department 
is housed in a well-lighted brick struc- 
ture approximately 75 ft. by 125 ft., 
which due to the rapid growth of the 
plant is already proving somewhat in- 
adequate. The shop is equipped with 
a 3-ton capacity mono-rail system, 
with switches for feeding the work 
tables. The mono-rail system is ex- 
tended to serve an outside working 
area also. 

The welders’ work tables consist of 
standard boilermakers’ slabs 5 ft. by 5 
ft., three such slabs being secured in 
a suitable frame to form each table. 
This type of working surface is ideal 
for setting-up work, securing with 
dogs or bolting-down if necessary. The 
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Fig. 3. Arc-welded piping in a refinery processing unit 
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lay-out table consists of a steel-covered 
wooden bench of adequate size, mount- 
ed upon pressed-steel bench legs. For 
grinding moderate sized work a pedes- 
tal-type grinding machine is employed. 
This machine, powered by a 3-hp. 
motor and carrying two 12-in. di- 
ameter by 12-in. face grinding wheels, 
is barely rugged enough for the heavy 
grinding it is usually called upon to 
perform. A heavier machine, carrying 
3-in. face wheels would probably be 
more suitable. For grinding welds, etc., 
on work of large proportions, and for 
internal hand grinding, portable pneu- 
matic grinders are used. The multi- 
vane type has proved quite satisfac- 
tory for this work, these machines 
using 6-in. diameter vitrified or 8-in. 
diameter elastic-bonded grinding 
wheels. 

Heat-treating equipment is at pres- 
ent confined to an 8-kw. electric fur- 
nace equipped with pyrometer control, 
and although this has proved extremely 
useful for small work, the need for a 
furnace of adequate dimensions has 
long been felt. Considerable repair 
work is performed on alloy piping and 
fittings, and as welding of this equip- 
ment entails subsequent heat-treat- 
ment, the refinery weldery should be 
equipped with a large furnace. At 
present, work of this nature that can- 
not be handled in the small furnace is 
shipped to Houston, Texas, involving 
considerable delay and transportation 
of some 80 miles. Plans are now being 
formulated for construction of a gas- 
fired furnace that will accommodate 
work to 16 ft. in length. A recording 
pyrometer will be installed to insure 
accuracy of the work. 

Electric-welding equipment consists 
of two Lincoln type SAE 300 sta- 
tionary welders, and five Lincoln port- 
able units. The stationary machines 
are driven by electric motors whereas 
the portables are powered by Buda 


gasoline engines. This selection affords - 


maximum flexibility, as two of the 
portable machines are usually in serv- 
ice at the shop but are available for 
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—— AND PATENTS PENDING 
—_ 


—brings steam-engine 
smoothness and flexibility 
to internal-combustion 
engine rigs. 


AKE hold of the throttle of an 
“Oilwell” CT-1715 Rotary Drilling 
Unit with internal-combustion engine 
prime mover and you will think you are 
drilling with steam. The power output 
of the engine is transmitted through a 
hydraulic torque converter, providing 
steam-engine smoothness, flexibility, 
and simplicity of control. Torque is 
greatly increased for the heavy loads at 
low speeds. The engine can’t be stalled. 
The design of the CT-1715 Rotary 
Drilling Unit is backed by extensive 
experience in manufacturing, field-test- 
ing and constantly improving this type 
of equipment. In 1935 “Oilwell” pio- 
neered the Rotary Drilling Unit — a 
portable unitized assembly including an 
oilbath rotary, direct-connected to its 
individual prime mover through a gear 
box. The first units were equipped with 
vertical twin-cylinder steam engines and 
soon were widely accepted by progres- 
sive operators. Their many advantages 
are now well-known. 

In 1939 “Oilwell” extended the appli- 
cations of rotary drilling units to serv- 
ice on mechanical rigs where steam is 
not available, by introducing the CT- 
1715 Unit with an internal-combustion 
engine and hydraulic torque converter. 





(Left) One of several “Oilwell” CT-1715 
Rotary Drilling Units in Illinois 






















VIL WELL SUPPLY COMPANY 











rush periods in the field. In general, 
this equipment has proved quite satis- 
factory, repairs having been confined 
to periodic overhauling of the gasoline 
engines. 

Engineering. As the major part of 
the work handled by the weldery is 
repair work, the department is not 
frequently contacted by the. engineer- 
ing department unless unusual prob- 
lems arise. Paradoxically, however, al- 
most all work, whether performed in 
the shop or in the field is done accord- 
ing to detailed instructions issued by 
the engineering department. Refinery 
welding may in general be divided in- 
to a limited number of classifications, 
such as piping, tanks, stacks, condenser 
boxes, etc., and for each of these 
groups detailed specifications have been 
prepared and are rigidly enforced. 
These specifications embody the results 
of many years of study and practical 
experience of engineers of the local re- 
finery and of the parent company in 
its many plants. In a number of re- 
spects, they closely parallel A.S.M.E. 
codes, and departures from these stand- 
ards point only in the direction of 
more rigid control and consequent 
higher efficiency. 

The necessity for exacting, written 
requirements governing all types of re- 
finery welding is typified by the origin 
of the company’s specifications cover- 
ing all-welded steel tanks, which is 
worth discussing. 

Among the equipment originally in- 
stalled at the Texas City refinery was 
a 20-ft. by 15-ft. all-welded tank de- 
signed for storing 40 percent caustic 
solution used in the treating of gaso- 
line. Approximately 6 months after 
the tank was placed in service, leaks 
developed in the seams and in the weld- 
ed joints of the manway, nozzles, etc. 
Attempts to repair the leaks proved 
futile. Additional welding resulted in 
cracking of the plate adjacent to the 
defective areas, and subsequently leaks 
were noted at points where temporary 
erection brackets had been tack-weld- 
ed, and even at points where arcs had 
been accidentally struck during fabri- 
cation. 

A thorough investigation was im- 
mediately begun, several sheets being 
removed from the tank for inspection 
and testing. Coupons were cut from 
sound and unsound areas and re-weld- 
ed strips from each were subjected to 
various tests. The sound metal, not 
welded during fabrication of the tank, 
was easily welded, and rated highly on 
all tests, whereas metal removed ad- 
jacent to original welds could not be 
readily welded and showed a crystal- 
line structure. These defective areas 
were found to extend as far as 4 in. 
on each side of weided seams and joints. 
Records of the size of welding rod 
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Fig. 4. Arc-welded 4-6 percent 

chrome steels. Top view is photograph 

of test coupons. Photomicrographs, 

from top to bottom, show: (a) parent 

metal; (b) weld metal, and (c) junction 
of weld with parent metal 





used and the exact procedure followed 
in construction of the tank were not 
available, but the tests indicated that 
'4,-in. diameter rod had been applied 
at high amperage. The failure of the 
tank was attributed to caustic embrit- 
tlement induced by (1) incorrect 
spacing of plates, (2) excessive am- 
perage used in applying welding ma- 
terial, and (3) excessive size of weld- 
ing rod used. 

When this tank was built, no defi- 
nite specifications were in existence, 
the choice of materials being largely a 
matter of agreement between the 
builder and the company’s representa- 
tive. Welding procedure was left en- 
tirely in the hands of the contractor. 
The failure, however, clearly demon- 
strated the need for rigid specifications 
governing not only the materials used 
but the details of erection with par- 
ticular reference to welding procedure. 
An extensive series of tests was made 
to determine the most efficient pro- 
cedure for use with various diameters 
and types of welding rod, and from 
these tests tables were prepared indi- 
cating the recommended rod size and 
correct amperage for applying it. In 
addition, instructions were issued for 
checking welding machines by timing 
the melting rate per foot of rod, thus 
removing possibility of errors due to 
faulty instruments. These tables have 
been of great value both to the welder 
and to inspectors who can quickly 
check the procedure of a job. 


These tables and instructions were 
incorporated in a complete set of speci- 
fications covering materials, erection 
details, and welding procedures for all- 
welded tanks, applicable not only to 
tanks constructed by contractors but 
to similar construction and repair 
work performed by the refinery weld- 
ing department. 

No useful purpose would be served 
by the presentation of a complete set 
of the company’s welding standards, 
but reference to Table 1 gives speci- 
fications covering fusion-welded car- 
bon-steel piping and shows spacing be- 
fore welding and the diameter of weld- 
ing rod for various applications. 

Inspection department. To the 
old adage, “Hell is paved with good 
intentions,” a refinery engineer once 
added, “*... and papered with specifica- 
tion sheets!” The modern refinery 
could indeed emulate the popular con- 
ception of Hades if even the best of 
specifications were not rigidly en- 
forced. The tendency toward higher 
pressures and temperatures in oil-refin- 
ing processes has narrowed to a min- 
imum the latitude available for errors, 
and the factors that make rigid stand- 
ards necessary preclude their inefficient 
administration. 
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Extra-long seamless tubes with no “middle weld” . 


another advantage of National’s ( li hibe Cone’ 


ERE’S anotherexample of the way National’s 








“Complete Tube Service” operates. This serv- 7 
21 ANALYSES TO CHOOSE FROM 


ice makes available to you not only the widest 
selection of steel analyses, sizes, and wall thick- 


ses. | als } | “a ° » seamless Here is the widest available assortment of steel analyses for 
nesses, Dut also the longest continuous seamless still tubes, condenser tubes, heat-exchanger tubes, and 
still tubes—up to 52 feet. refinery piping. 


These extra-long tubes solve an important prob- 


LOW CARBON CR., 1 MOLY. 
LOW CARBON, * MOLY. *CR., 4 MOLY. 


lem in modern refinery operations. They meet the 
demand for longer tubes due to changes i in furnace 


14g SIL., 34 MOLY. CR., 4 MOLY., 145 SIL. 

| design and improved methods of refining. As with LOW CARBON, 1 MOLY. CR. 5 MOLY., TITANIUM 

regular length tubes, they are made to meet all  CR., MOLY. CR., % MOLY., COLUMBIUM 
| requirements of current specifications. Available 1% CR., & MOLY. (Bain Alloy) CR., 1 MOLY. 

in different steels and various wall thicknesses— 2 CR., % MOLY. 18-8 
| plus the added advantage of no middle weld. 2 CR., % MOLY., 1% SIL. 18-8, TITANIUM 

Why not let one of our refinery tube experts tell 235 CR., % MOLY., % SIL. 18-8, COLUMBIUM 

you more about National’s “Complete Tube Serv- 2% CR., 1 MOLY. 25 CR., 20 NICKEL 

ice.” It won’t cost you a cent, but it may save you 3 CR., 94 MOLY., 1% SIL. 


thousands of dollars. ee 
For Still Tubes 
Condenser Tubes 

Heat Exchanger Tubes 








Refinery Piping 
A 300,000-POUND cold-drawing tube bench, the largest in the world, | 
is used in the finishing of Nationa Seamless Refinery Tubes. 


NATIONAL TUBE COMPANY 


ps3 PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors + United States Steel Export Company, New York 























The enforcement of the company’s 
standards for materials and procedures 
is entrusted to a group of engineers 
classified as the “Inspection Depart- 
ment.” Although their duties include 
constant surveillance of operating 
equipment for detection of excessive 
wear and corrosion, and inspection of 
all materials used in construction and 
repair programs, they are in close and 
continuous contact with the weldery. 
They are responsible for testing all 
welders employed in the refinery, in- 
specting all welding materials and fol- 
lowing closely the welding procedures, 
and inspecting all completed welding, 
conducting tests if considered neces- 
sary. Their work in these connections 
is not confined to the plant weldery 
but applies also to the activities of all 
contractors engaged in the erection of 
new equipment. During major con- 
struction programs, the personnel of 
the inspection group is augmented by 
representatives of the various branches 
of the mechanical department, and 
qualified welders who have received 
special training are temporarily classi- 








TABLE | 
Procedures for arc-welding carbon-steel piping 
Minimum | Spacing between edges ; ; _ 
number of | before tacking, “S”’ Standard pipe E. H. pipe XXH pipe 
Pipe 34-in. ——_—_ ——_—__—_ $$. $$$ | ———_—__—__—___—- ——--_—— . 
size tack Std. E.H. XXH | Ist 2nd 3rd _ | ist 2nd 3rd | Ist 2nd 3rd 
welds pipe pipe pipe | Bead Bead Bead | Bead Bead Bead | Bead Bead Bead 
plus plus 
l 2 340 359 349 § 2 7 $2 | 5 32 y "2 3 2 | *% : 82 : eM 
1g 2 3% 3%0 3% 732 782 32 $2 7$2 $2 732 g-4 
2. 2 3 $2 399 340 "$2 ve | 782 32 92 32 $2 Se “4 
21% 2 3% 3% 340 “82 “2 242 316 36 732 316 36-% 
3 3 3<0 $n0 340 782 346 |} 2 16 316 "8 316 ic 4 
4 3 34 390 ly 42 346 16-4 x2 16 36 ? sis | e-% 
6 4 3.5 3 “2 A 9 3% 1-4 5G 346 3i6 5 346 14 
8 4 36, % V4 56 \% 4 \% \% 52, \4 Y 
10 4 \% V4 5Z 4 4 Bi \% 4 
12 4 \ % 416 % Y% 16 M% M 
All dimensions are in inches. 
Rod sizes larger than %% in. shall not be used for position welds with the metallic are process. 








fied as welding inspectors. 

Even with contractors’ work, the 
inspector may require that a portion 
of any weld be remelted or chipped out 
for the purpose of inspecting the 
quality of the deposited metal. 

A function of the inspection de- 
partment that is of great value to the 
weldery is that of investigating poten- 
tial applications and welding pro- 





WELDING TEST REPORT SHEET 








Date of Test 10-18-37 
Welder's Name James Qnith 
Identification Mark ie) 





TENSION TEST BARS 
























































Cross 
Bar Sect. YIELD ULT. STRENGTH 
Number Width Thick Aree ACTUAL #/SQ.IN. ACTUAL ;/SQ.IN. Remarks — 
HO1l 1.25 +440 2990 19500 35000 31500 _ 57000 Broke in pipe 
vol 1.25 2435 2544 20000 _ _ 37000 32000 __ 59000 Broke in pipe 
BEND BARS 
BAR DiST. BETWEEN 
NUmbER PUNCH WARS ELONGATION 
EEFORE AFTER f4ths = RECARKS 
HO3 48 74 26 54 180 degree bend - flawless 
HO4 48 72 24 50 as ws - - 
Vo3 48 64 16 33 bad me - ° 
Vo4 48 74 26 54 oo - vs 
NiCk BREAK BARS 
BAR NUMBER REGARKS 
HO2 Very fine, even grain. Fiawless. 
yvo2 " " " " " 





RESULTS OF TESTS - Passed - X 
Failed 
Retest 
(*) Indicate with cross (X) 





Countersignea 


Fig. 5 


Class A-X 
- Class B 


FiNaL CLASSIFICATION 


Signed: 
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cedures for new alloys. Refinery engi- 
neers have made generous use of the 
various alloys used in combating ero- 
sion and corrosion of refining equip- 
ment, but local conditions create a 
need for constant research work. Prob- 
lems also arise in the treatment of 
standard alloys in the weldery, and the 
value of the inspection department in 
these cases is unquestioned. 


Investigations of new alloys and 
alloy welding rods are very exacting. 
The illustrations in Fig. 4 depict the 
investigation by the inspection depart- 
ment of the welding of 4-6 percent 
chromium, 0.5 percent molybdenum 
steel piping. The photomicrographs 
show (a) the parent metal; (b) the 
weld metal and (c) the junction of 
the weld with the parent metal. 

Testing of welders. With strin- 
gent regulations enforced for materials 
and welding procedures, it may be 
correctly assumed that the human ele- 
ment is also subjected to rigorous tests. 
The exacting nature of these tests may 
be deduced from the fact that of 11 
recent applicants who had already been 
qualified by a nationally known insur- 
ance company, only three succeeded 
in their initial attempt to qualify for 
work in the refinery. 


The company’s standard test is com- 
parable to the welding qualification 
test “f” contained in the A.S.M.E. 
Code for Pressure Piping, approved by 
American Standards Association, but is 
slightly more stringent. The applicant 
seeking employment as welder in the 
refinery is directed to the inspection 
department, where records are made 
of previous experience, etc., and an 
inspector is assigned to conduct the 
test. Material used in the test consists 
of four pieces of 6-in. extra-strong 
pipe 5 in. in length, machine-beveled 
on one end 45 deg. with 1/16-in. 
land. The applicant is required to make 
a single vee butt joint between two 
of the test pieces fixed in the hori-. 
zontal position and secured against 
rotation, and a similar joint between 
the two remaining pieces in a fixed 
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Fig. 6. Sketch showing corroded 16-in. ring-type flange repaired by arc welding 








vertical position. An identification 
number is stenciled at the ends of the 
test pieces, in four locations at 90 deg., 
the number on the horizontal and 
vertical pieces bearing the prefix “H” 
and ‘“‘V”’, respectively. The top of the 
joint made in the horizontal position 
is also identified. Upon completion and 
cooling of the weld, four coupons are 
cut from each piece with the acety- 
lene torch, the numbers identifying 
their location. These coupons are sent 
to the plant machine shop, where they 
are machined and prepared for testing. 

The tension-test specimen is rup- 
tured in a portable testing machine. 
The installation of this device, which 
weighs only 217 lb. and is capable of 
exerting a direct load of 40,000 Ib.. 
has resulted in considerable savings, 
as it was formerly necessary to send 
entire sets of test specimens to a local 
laboratory for testing and certifi- 
cation. The tension-test specimen is 
required to show an ultimate strength 
of not less than 95 percent of the 
specified minimum tensile strength of 
the parent metal. This is 5 percent 
greater than the strength required un- 
der the A.S.M.E. Code. 


The nick-break test bar is supported 
on the anvil of a steam hammer and is 
fractured by a single blow. The frac- 
tured area is required to show a fine- 
grained, dense structure with not more 
than six gas pockets or slag inclusions 
per sq. in. Complete penetration 
through the entire thickness of the 
joint is essential, and the maximum al- 
lowable dimension of any slag inclu- 
sion or gas pocket is 1/16 in. 

A special die of suitable contour has 
been designed for facilitating the test- 
ing of the free-bend specimen. The 
specimen is laid across the die and pres- 
sure is applied gradually by means of 
a hand-operated hydraulic press. As 
soon as a crack is observed in the con- 
vex surface of the specimen, failure 
is considered to have occurred and the 
test is stopped. Small cracks at the 
corners of the specimen, or defects in 
the weld less than 1/16 in. long, are 
not considered as failing limits, and if 
failure does not occur before the limit 
of the die is reached, bending is con- 


tinued directly under the press ram to 
180 deg. if necessary. All free-bend 
specimens are tested in the same posi- 
tion, i.e., obtaining maximum elonga- 
tion in the outer fibers of the weld, 
and performance of the specimens is 
evaluated by computing the elongation 
between the prick-punch marks. The 
minimum acceptable elongation is 25 
percent, which is 10 percent more ex- 
acting than that required by the Stand- 
ard Code. 

With the exception of the machin- 
ing of the specimens, all work in con- 
nection with the tests is performed in 
the presence of the inspector. The re- 
sults of the completed test are record- 
ed on a report sheet, a sample of which 
is shown in Fig. 5. The results given 
are quoted from an actual test, one of 
the few “perfect” tests recorded. Ap- 
plicants making test welds that fail 


BBB BBB P_BP_IP_ PIPPI PPP PP PP IPP 


Fig. 7. Top — Corroded 16-in. ring- 
type flange. Bottom — Flange being 
arc welded 








THE PETROLEUM ENGINEER, February, 1941 


to meet the requirements for qualifica- 
tion are entitled to one re-test for each 
type of weld, provided that the initial 
test specimens meet the company’s 
standard for welds as outlined in the 
piping specifications. These differ from 
the test requirements by 10 percent in 
ultimate strength of the tension bar 
and 5 percent in elongation of the free- 
bend specimen. 

During a six-month period approxi- 
mately 200 applicants were tested for 
the plant weldery or for contractors. 
Of this number, about 20 percent were 
successful in their initial attempt and 
an additional 5 percent succeeded after 
re-testing. It is interesting to note 
that the majority of rejections were 
caused by failure of the free-bend 
specimens to meet the requirements. 

Methods of keeping costs. It will 
be readily seen that the accurate re- 
cording of costs necessary for the 
weldery of a manufacturing plant is 
less essential for the refinery weldery. 
In the majority of instances, no choice 
of construction methods exists to be 
influenced by fabrication costs, and, of 
course, the products of the department 
are not evaluated for sales purposes. 
The cost of minor repair jobs is, there- 
fore, not segregated, but is charged to 
a blanket work order covering main- 
tenance of the unit for which the work 
is performed. For construction work 
and for major repairs, a special work 
order is issued to which is charged all 
time and materials expended by the 
department. 


All work performed by the welding 
department bears a pro-rata share of 
“Shop Expense.” This versatile item 
covers supervision, small tools, minor 
equipment (goggles, hoods, etc.), 
welding rod used for small repair jobs, 
maintenance and operating costs of 
equipment, and utilities. Major equip- 
ment such as welding machines is 
charged to capital account. The cost 
of testing welders for the refinery 
weldery is also charged to shop ex- 
pense, whereas the expenses involved in 
the qualification of welders for con- 
tractors is included in the contract 
price for the equipment. 

Safety in the welding shop. Dur- 
ing the last year only one lost-time 
accident occurred in the welding de- 
partment, and a total of 16 injuries 
required medical attention. Although 
considerable room for improvement is 
indicated, the severity rate for more 
than 100,000 man-hours in one of the 
most hazardous occupations in the re- 
finery is not considered high. 

Safety education is stressed and 
ample safety equipment is provided. 
One member of the department is as- 
signed to the plant safety committee, 
which meets monthly under the direc- 
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tion of the safety supervisor for dis- 
cussion of accidents and accident pre- 
vention. 

Of the 16 accidents referred to, 11 
were eye injuries, the majority caused 
by exposure to the electric arc. A 
welder seldom exposes himself to in- 
jury with his own electrode, but is 
endangered by lifting his hood in the 
vicinity of other operators. It is, of 
course, difficult to supply adequate 
protection against this in the field, 
where a large number of men may be 
welding on one piece of equipment. In 
the shop, the matter is simplified by 
the use of portable screens, but even 
this method has proved somewhat un- 
satisfactory. A preferable method 
would involve the use of rolled cur- 
tains, which could be dropped to form 
separate stalls for each welder. 

The severity of the burn resulting 
from exposure of the eyes to a flash 
can be minimized if treated immedi- 
ately following exposure, and em- 
ployees are encouraged to report for 
treatment at that time, even though 
no ill effects are apparent. 


Conclusion. In concluding this de- 
scription of the refinery welding de- 
partment, its operation may be best 
illustrated by the brief description of 
one or two unusual problems, and the 
manner in which they were solved. 

During the construction of one of 
the major processing units, a number 
of cast-iron tray segments for a frac- 








tionating tower were broken in transit 
and several of the broken parts were 
lost. Because of the complicated de- 
sign, rejection of the damaged seg- 
ments would have caused serious delay 
in completion of the unit. Service con- 
ditions prohibited bronze welding, and 
the acetylene process was not permissi- 
ble because of a wide variation in 
dimensions of adjacent sections. The 
available broken pieces were suitably 
prepared and welded into position with 
a special cast-iron shielded arc-welding 
rod. The trays from which pieces had 
been lost were built up with molding 
clay, which was allowed to bake in 
the sun for several days. These clay 
models were then removed and sent to 
a local foundry, which reproduced the 
parts in grey iron. After these had been 
welded into position, all welds were 
ground smooth and the trays were in- 
stalled in the tower. Inspection after 
two years’ service disclosed them to be 
in perfect condition. 

Another interesting repair was oc- 
casioned by severe corrosion of a 16-in. 
flanged nozzle welded to the top of a 
large pressure vessel. Corrosion had oc- 
curred on the face of the flange, which 
was a ring-type joint, to a depth of 
approximately 3/16 in. and extending 
from the bore of the nozzle into the 
gasket groove. The condition is de- 
picted in the sketch, Fig. 6. 

Replacement of the flange by cut- 
ting and welding would have adversely 





Chart For Determining Strength 


of Machine Parts 
Schaphorst 


Spier wnarseg is an oil man’s 
handy chart for quickly solving 
a multitude of problems that are more 
or less vexing or time-consuming and 
that involve a calculation of the 
strength required of machine parts. All 
you have to do is lay a straight edge 
across the chart and there’s the answer 
in the middle column. 

For example, you want a chain for 
a 10-in. sprocket running at 500 r.p.m. 
to transmit 1 hp. How strong must 
the chain be? 

The dotted line drawn across the 
chart shows how it is done. Connect 
the 10 in. (Column A) with the 500 
(Column C) and Column B gives the 
answer immediately as 25.2 lb. If you 
want a chain that will transmit 10 hp. 
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you merely multiply 25.2 by 10, which 
gives 252 lb. as the necessary strength. 

If you are designing a belt drive the 
chart can be used in the same way for 
determining the “effective pull,” which 
is the difference in tension between the 
tight and the slack sides. 

For gear drives the “push” is found 
in the same way. In other words, if 
the diameter of the pitch circle is 10 
in. and the gear is to make 500 r.p.m., 
the tooth must have a “pushing 
strength” of 25.2 lb. for each hp. to 
be transmitted. 

In other words, this chart can be 
applied to a wide variety of drive 
problems, including flat belts, V-belts, 
chains, ropes, éables, gears, etc. 


affected the rating of the vessel (Class 
I under the A.S.M.E. Code). Re-ma- 
chining of the gasket groove after 
welding was obviously impossible, and 
the following method was devised and 
carried to a successful conclusion. 

A groove corresponding to the gas- 
ket groove except ' in. deeper was 
machined in a steel plate. A piece of 
Ye-in. diameter copper rod, 10 in. 
long was formed to the radius of the 
gasket, heated to 1800°F. and pressed 
into the groove in a 200-ton hydraulic 
press. This copper mold was then 
secured in the groove of the defective 
flange, and the corroded surface, hav- 
ing been thoroughly cleaned, was built- 
up with 18-8 electric welding rod. By 
careful application, it was possible to 
restore the surface so close to the cop- 
per mold that the contour of the origi- 
nal surface was exactly duplicated. 
Fig. 7 shows the defective flange and 
an early stage of the welding. 

The deposited metal did not, of 
course, adhere to the copper mold, 
which was moved around the flange 
as required. The results obtained by 
this method were excellent, the mold- 
ed surface of the weld requiring only 
a small amount of lapping with the 
gasket to procure a_pressure-tight 
joint. In addition to obtaining a suc- 
cessful repair, the alloy weld metal 
provided protection against further 
corrosion, in keeping with the axiom 
that the best repairs are never repeated. 
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Supyeo*. GAS ENGIN 


FOR SINGLE WELL PUMPERS ¢ 5-20 H.P. ACTUAL LOADs| 


Economical t Operate 2 
oderale ftror Cook 


Types DVA and EA were specially designed and | 






















perfected during a period of years to meet oil field E 
conditions. An important advantage of these simple, | : 
rugged 2-cycle engines is that the pumper easily E 
understands and keeps them in running order with. | : 
out extra labor. 

Only half as many parts as a 4-cylinder, 4-cycle 
(although number of working strokes per revolution 
is the same). Large handholes in crankcase provide 
unusual accessibility. All parts including crankshaft are 
removable without disturbing engine on its mounting. 

The moderate speed, heavy crankshaft in roller : 
bearings, clutch pulley with roller bearings, etc., all : 
make for durability. Crossheads lessen wear on cyl- | 
inders and allow sealing off crankcase from hot pistons | 
to save lube oil. : 

Complete with radiator and clutch for outdoor | : 
mounting on pumper. Cost little to install. : 


RATINGS 


DVA EA |: 
5x6" |: 

10 at 700 r.p.m. | 20 at 700194 : 
7 at 500 r.p.m. | 14 at 500rp: 
400-800 r.p.m. | 350-700rp# : 


Above horsepowers carried continuously. Maximum horsepowe’ : 
curves on request. Larger sizes up to 100 horsepower for gear ; 
powers and other service. i: 
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| Title of Table Index No. Page = Issue 
| Saponification numbers—oils containing more than 30% fatty oils—Method A (sheet 4) P 747.501.11 73 Nov. 
Saponification numbers—oils containing more than 30% fatty oils—Method A (sheet 5) P 747.501.11 91 Jan. 
Saponification numbers—oils containing more than 30% fatty oils—Method A (sheet 6) P 747.501.11 135 Feb. 
Heat content of hydrocarbon vapors and liquids, B.T.U. per Ib. P 771. 71 Aug. 
*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclu- 
sive, in the June, 1939, issue, and 25-36, inclusive, in the June, 1940, issue. 
INDEX TO ADVERTISERS IN TABLES 
Page Issue Backing Table No. 
Air Reduction Sales Co. (sheet 2) 82 Sept. P 747.501.11 
Air Reduction Sales Co. (sheet 5) 86 Oct. P 683.32 
Air Reduction Sales Co. (sheet 6) 136 Feb. P 747.501.11 
American Steel & Wire Co. (sheet 1A) 74 Aug. P 533.300.125.2 
American Steel & Wire Co. (sheet 2) 88 Oct. P 425.218.150.29 
Bantam Bearings Corp. (sheet 1) 64 July P 425.218.150.76 
Bantam Bearings Corp. 70 Aug. P 533.300.125.1 
Bantam Bearings Corp. (sheet 2A) 76 Sept. P 533.300.125.2 
Bantam Bearings Corp. (sheet 1) 78 Oct. P 425.263. 
Bantam Bearings Corp. (sheet 4) 82 Nov. P 425.261. 
| Bantam Bearings Corp. (sheet 2A) 90 Dec. P 677.411. 
| Bantam Bearings Corp. (sheet 4) 86 Jan. P 532.91 
| Bantam Bearings Corp. 138 Feb. P 533.300.350.1 
| Bethlehem Steel Company (sheet 3) 80 Dec. P 425.263. 
Chapman Valve Mfg. Co. (sheet 6) 80 Aug. P 747.501.10 
| Chapman Valve Mfg. Co. (sheet 3) 80 Oct. P 747.501.11 
Chapman Valve Mfg. Co. (sheet 4) 74 Nov. P 747.501.11 
| Chapman Valve Mfg. Co. (sheet 8) 90 — Jan. P 615.23 
Chicago Bridge & Iron Co. 72 Aug. P 771 
Climax Molybdenum Company (sheet 1) 80 Sept. P 425.262. 
Climax Molybdenum Company (sheet 2) 76 Nov. P 425.263. 
| Cook, C. Lee, Mfg. Co. (sheet 5) 92 Jan. P 747.501.11 
| Crane Company (sheet 5) 56 July P 747.501.10 
Crane Company (sheet 4) 72 Nov. P 615.23 
Crane Company (sheet 7) 94 Jan. P 615.23 
| Cummins Engine Co. (sheet 1) 70 Sept. P 425.261. 
Dearborn Chemical Company (sheet 3) 74 Sept. P 615.23 
Dearborn Chemical Company (sheet 6) 88 Dec. P 615.23 
Diamond Chain & Mfg. Co. (sheet 2) 60 July P 425.218.150.56 
Diamond Chain & Mfg. Co. (sheet 2) 82 Oct. P 425.261. 
Diamond Chain & Mfg. Co. (sheet 3) 82 Dec. P 425.262. 
Dowell, Inc. (sheet 1) 72 Sept. P 532.91 
Hazard Wire Rope Division of American Chain & Cable Co. Inc. (sheet 2) 54 July P 615.23 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 3) 70 Nov. P 425.261. 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 1B) 84 Jan. P 677.411. 
Hughes Tool Company (sheet 1) 78 Aug. P 425.218.150.29 
Hughes Tool Company (sheet 2B) 88 Jan. P 677.411. 
Hyatt Bearings Division, General Motors Sales Corp. 62 July P 677.410.30 
Hyatt Bearings Division, General Motors Sales Corp. (sheet 2) 80 Nov. P 425.262. 
Hyatt Bearings Division, General Motors Sales Corp. (sheet 1A) 78 Dec. P 677.411. 
Hyatt Bearings Division, General Motors Sales Corp. (sheet 3) 96 Jan. P 532.91 
Hyatt Bearings Division, General Motors Sales Corp. 126 Feb. P 533.300.250.1 
Le Roi Company 128 Feb. P 533.300.150.1 
| Lunkenheimer Co. (sheet 1) 78 Sept. P 747.501.11 
Lunkenheimer Co. (sheet 5) 84 Dec. P 615.23 
Mission Manufacturing Co. (sheet 2) 86 Dec. P 532.91 
Reed Roller Bit Company (sheet 2) 58 July P 425.218.150.66 
Security Engineering Co. (sheet 2) 82 Aug. P 425.218.150.76 
Skinner, M. B., Co. 132 Feb. P 677.410.15 
Sperry-Sun Well Surveying Co. 134 ‘Feb. P 533.300.200.1 
Staynew Filter Corp. 84 Oct. P 252.1 
Trinity Portland Cement Co. 76 Oct. P 444,32 
Universal Atlas Cement Co. (sheet 1) 66 July P 425.218.150.66 
Universal Atlas Cement Co. (sheet 1) 76 Aug. P 425.218.150.29 
Universal Atlas Cement Co. 78 Nov. P 444.4 
Universal Atlas Cement Co. 130 Feb. P 533.300.300.1 
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VELOCITY* OF FLOW, FT. PER SEC., THROUGH 21/4-IN. TUBING 
Rate of Gas-oil Tubing pressure? at casinghead, lb. per sq. in. gauge 
production, ratio, ; a 
bbl. per day | cu. ft. per bbl. 0 25 50 75 100 125 150 175 | 200 
50 300 5.4 2.1 1.3 1.0 0.8 0.7 0.6 0.5 0.5 
100 10.9 4.2 2.72 2.0 1.6 1.3 1.2 1.0 0.9 
150 16.3 6.3 1.0 3.0 2.4 2.0 ] 1.6 1.4 
200 21.8 8.4 5.3 4.0 3.2 37 2.3 2.1 1.9 
250 ys ie 10.5 6.7 5.0 1.0 3.4 2.9 2.6 2.4 
300 32.7 12.6 8.0 5.9 4.8 4.0 3.5 3.1 2.8 
350 38.1 | 14.7 9.3 6.9 5.6 4.7 1.1 3.7 3.3 
100 43.5 16.8 10.7 7.9 6.4 5.4 1.7 4.2 3.8 
50 400 | 7.2 2.8 1.7 1.3 1.0 0.9 0.7 0.7 0.6 
100 14.4 5.5 3.5 2.6 2.1 | U7] 1.8 1.3 1.2 
150 21.7 8.3 5.2 3.9 3.1 2.6 2.2 2.0 1.8 
200 28.9 11.1 7.0 5.2 4.1 3.5 3.0 2.7 2.4 
250 36.1 | 13.9 8.7 6.4 5.1 4.3 | 3.7 3.3 3.0 
300 43.3 | 16.6 10.5 7.7 6.2 5.2 4.5 4.0 3.6 
350 50.6 19.4 12.2 9.0 7.2 6.0 5.2 4.6 4.2 
400 | 57.8 22.2 | 14.0 10.3 8.2 6.9 6.0 5.3 4.8 
50 500 =| 9.0 34] 22 16 | 1.3 1.1 0.9 0.8 | 0.7 
100 | 18.0 69 | 43 | 3.2 2.5 2.1 | 1.8 1.6 1.4 
150 27.0 | 1003 | 65 |] 48! 3.8 3.2 | 2.7 24 | 22 
200 36.0 | 13.8 | 86 | 63 | 5.0 4.2 | 3.6 3.2 2.9 
250 | 45.0 | 17.2 | 10.8 7.9 6.3 5.3 | 4.6 4.0 3.6 
300 | 54.0 20.6 | 12.9 | 9.5 7.6 6.3 5.5 1.8 4.3 
350 | 63.0 24.1 15.1 11.1 8.8 7.4 | 6.4 5.6 5.0 
400 | | 72.0 27.5 17.2 12.7 | 10.1 | 84] 7.8 6.4 5.8 
50 600 108 | 41 | 2.6 1.9 | 1.5 | 1.2 | 1.1 0.9 0.8 
100 | 216 | 82] 5.1 3.8 3.0 | 2.5 2.1 1.9 1.7 
150 | $32.4 | 12.3 | 7.7 5.6 | 4.5 | 3.7 3.2 2.8 | 2.5 
200 | 43.2 | 16.4 | 10.3 7.5 | 6.0 5.0 4.3 3.8 | 3.4 
250 | 54.0 | 2.5 | 128 | 9.4 7.5 6.2 54] 4.7 | 42 
300 | 64.7 24.6 15.4 11.3 9.0 75 | 64 | 5.7 | 5.1 
350 | 75.5 28.7 18.0 13.2 | 10.5 8.7 75 | 66 | 5.9 
400 | | 86.3 | 32.9 | 20.5 15.0 | 12.0 10.0 | 86 | 76 | 6.8 
| | 
50 | 700 12.6 | 4.8 3.0 e931 12 1.4 1.2 11 | 1.0 
100 | 25.1 | 9.6 6.0 4.4 3.5 29 | 2.5 2.2 1.9 
150 | 37.7 | 14.3 | 8.9 | 6.5 5.2 4.3 | 3.7 | 3.3 2.9 
200 50.3 19.1 | 11.9 8.7 | 6.9 5.7 4.9 | 4.3 | 3.9 
250 62.9 | 23.9 14.9 | 10.9 8.6 7.2 6.2 | 5.4 4.9 
300 | | 75.4 | 28.7 | 17.9 | 13.1 10.4 86 | 74 | 65 | 5.8 
350 | 88.0 | 33.4 20.8 | 15.2 12.1 10.0 | 8.6 | 7.6 6.8 
400 101. | 38.2 23.8 17.4 13.8 | U5 | 9.9 | 8.7 | 7.8 
| | | 
50 | 800 14.4 | 5.4 3.4 2.5 20 | 16 | 1.4 1.2 1.1 
100 28.7 | 10.9 6.8 5.0 3.9 | 3.3 | 2.8 2.5 2.2 
150 | 43.1 16.3 | 10.2 74 | 5.9 4.9 42 | 3.7 3.3 
200 | 57.4 21.8 | 13.5 9.9 7.8 6.5 5.6 | 4.9 4.4 
250 | 71.8 | 27.2 16.9 12.4 | 9.8 8.1 7.0 | 61 | 5.5 
300 | | 86.1 | 32.7 20.3 14.9 | 11.7 9.8 8.4 | 7.4 | 6.6 
350 100. | 38.1 23.7 17.3 | 13.7 11.4 9.8 | 8.6 7.7 
400 5. | 43.5 27.1 19.8 | 15.7 | 13.0 | 1.2] 98 8.8 
| | 
50 900 | 16.1 6.1 a4 2.8 2.2 | 18 | 1.6 1.4 1.2 
100 32.3 12.2 76 | 55 | 44 1] 3836] 38.1 2.7 | 2.4 
150 48.4 8.3 | 11.4 | 8.3 6.6 | 5.5 | 4.7 4.1 3.7 
200 64.5 | 24.4 5.2 | 11.1 8.8 7.3 | 62 | 5.5 4.9 
250 | 80.7 30.6 19.0 | 13.9 | 11.0 9.1 | 7.8 6.8 6.1 
300 96.8 36.7 22.8 16.6 | 13.1 10.9 | 9.3 8.2 7.3 
350 113. 42.8 26.6 19.4 15.3 12.7 10.9 9.6 8.5 
400 129. 48.9 30.4 22.2 i.e 14.5 12.5 10.9 9.7 
Solution of gas and condensation under pressure are not considered ; hence the values are maxima. a 
*Gas volumes entering into the velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 Ib. per sq. in. in 
calculating the no. of atmospheres. 
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') KEEP THEM YOUNG 
WITH HYATTS 


IT’S ALWAYS SMOOTH GOING for the pumping units, 


drawworks, pumps, engines, blocks, etc., that employ 
Hyatt Roller Bearings. Since the early days of high speed 
production .. . when builders first came to us for their 











anti-friction bearing requirements... Hyatt has increas- 
ingly played a prominent role in providing that quieter, 
smoother, steadier performance which, today, this great 
industry so enjoys. Hyatt Bearings Division, General 
Motors Sales Corporation, Harrison, N. J., Chicago, 
Pittsburgh, Detroit and San Francisco. 


“ROLLER 









THEY JUST KEEP 
ROLLING ALONG 














CABOT PUMPING UNIT, 
built by Cabot Shops, 
Inc., Pampa, Texas... 
equipped with Hyatt 
Roller Bearings and sold 
in the oil field through 
the Frick-Reid Supply 
Corporation. 
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| VELOCITY’ OF FLOW, FT. PER SEC., THROUGH 1!/,-IN. TUBING 
| Rate of Ges<il — Tubing pressure? at casinghead, lb. per sq. in. gauge 
production, ratio, 7 
| bbl. per day _|cu. ft. per bbl. 0 25 50 75 100 125 150 175 200 
| 50 300 12.5 4.8 3.1 3 1.8 1.5 1.3 1.2 Rs 
100 25.0 9.7 6.1 4.6 3.7 3.1 2.7 2.4 2.2 
150 37.5 14.5 9.2 6.8 5.5 4.6 4.0 3.6 3.3 
200 50.0 19.3 12.3 9.1 7.3 6.2 5.4 4.8 4.3 
250 62.5 24.2 15.3 11.4 9.2 7.7 6.7 6.0 5.4 
300 75.0 29.0 18.4 13.7 11.0 9.3 8.1 7.2 6.5 
350 87.6 33.8 21.4 15.9 12.8 10.8 9.4 8.4 7.6 
100 100. 38.7 24.5 18.2 14.6 12.4 10.8 9.6 8.7 
50 400 16.6 6.4 4.0 3.0 2.4 2.0 1.7 1.5 1.4 
100 33.2 12.7 8.0 5.9 4.7 0 3.4 3.0 2.7 
150 49.8 19.1 12.0 8.9 7.1 5.9 5.2 4.6 4.1 
200 66.4 25.5 16.0 11.8 9.5 7.9 6.9 6.1 5.5 
250 83.0 31.8 20.0 14.8 11.8 9.9 8.6 7.6 6.9 
300 99.6 38.2 24.1 17.8 14.2 11.9 10.3 9.1 8.2 
350 116. 44.6 28.1 20.7 16.6 13.9 12.0 10.7 9.6 
400 133. 50.9 32.1 23.7 18.9 15.9 13.7 12.2 11.0 
50 500 20.7 7.9 5.0 3.6 2.9 2.4 2.1 1.8 ® 
100 41.4 15.8 9.9 7.3 5.8 4.8 4.2 3.7 3.3 
150 62.1 23.7 14.9 10.9 8.7 7.3 6.3 5.5 5.0 
200 82.8 31.6 19.8 14.6 11.6 9.7 8.4 7.4 6.6 
250 103. 39.5 24.8 18.2 14.5 12.1 10.5 9.2 8.3 
300 124. 47.4 29.7 21.9 17.4 14.5 12.5 a8 9.9 
350 145. 55.3 34.7 25.5 20.3 17.0 14.6 12.9 11.6 
400 166. 63.2 39.6 29.1 23.2 19.4 16.7 14.8 13.3 
50 600 24.8 9.4 5.9 4.3 3.4 2.9 2.5 2.2 1.9 
100 49.6 18.9 11.8 8.6 6.9 5.7 4.9 4.3 3.9 
150 74.4 28.3 17.7 13.0 10.3 8.6 7.4 6.5 5.8 
200 99.2 37.8 23.6 17.3 13.7 11.4 9.9 8.7 7.8 
250 124. 47.2 29.5 21.6 17.2 14.3 12.3 10.8 9.7 
300 149. 56.6 35.4 25.9 20.6 17.2 14.8 13.0 Te 
350 174. 66.1 41.3 30.3 24.0 20.0 17.2 15.2 13.6 
| 400 198. 75.5 47.2 34.6 27.5 22.9 19.7 17.4 15.5 
| 50 700 28.9 11.0 6.8 5.0 4.0 3.3 2.8 2.5 2.2 
100 57.8 21.9 13.7 10.0 7.9 6.6 5.7 5.0 4.5 
150 86.6 32.9 20.5 15.0 11.9 9.9 8.5 7.5 6.7 
200 116. 43.9 27.4 20.0 15.9 13.2 11.3 10.0 8.9 
250 144. 54.9 34.2 25.0 19.8 16.5 14.2 12.5 11.1 
300 173. 65.8 41.1 30.0 23.8 19.8 17.0 15.0 13.4 
350 202. 76.8 47.9 35.0 27.8 23.1 19.8 17.4 15.6 
400 231. 87.8 54.7 40.0 31.7 26.4 22.7 19.9 17.8 
50 800 33.0 12.5 8 5.7 4.5 3.7 3. 2.8 2.5 
100 65.9 25.0 15.6 11.4 9.0 7.5 6.4 5.6 5.0 
150 98.9 37.5 23.4 17.1 13.5 11.2 9.6 8.4 7.5 
200 132. 50.0 31.1 22.8 18.0 14.9 12.8 11.3 10.1 
250 165. 62.5 38.9 28.4 22.5 18.7 16.0 14.1 12.6 
300 198. 75.0 46.7 34.1 27.0 22.4 19.2 16.9 15.1 
350 231. 87.6 54.5 39.8 $1.5 26.2 22.4 19.7 17.6 
100 264. 100. 62.3 45.5 36.0 29.9 25.7 22.5 20.1 
| 
50 900 37.1 14.0 8.7 6.4 5.0 4.2 3.6 3.1 2.8 
100 74.1 28.1 17.5 12.7 10.1 8.4 7.2 6.3 5.6 
150 111. 42.1 26.2 19.1 15.1 12.5 10.7 9.4 8.4 
| 200 | 148 56.2 34.9 25.5 20.1 16.7 14.3 12.6 11.2 
250 | 185. 70.2 43.7 31.8 25.2 20.9 17.9 15.7 14.0 
| 300 222. 84.2 52.4 38.2 30.2 25.1 21.5 18.8 16.8 
| 350 259. 98.3 61.1 44.6 35.2 29.2 25.1 22.0 19.6 
400 297. 112. 69.8 51.0 40.3 33.4 28.6 25.1 22.4 
iSolution of gas and condensation under pressure are not considered ; hence the values are maxima. 
2Gas volumes entering into the velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 lb. per sq. in. in 
calculating the no. of atmospheres. - 
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A neat, clean-looking 
installation of a 20-32 
H.P. Model D 201 — 
one of 14 Le Roi oil 
well pumping engines 
in use on a major oil 
company’s lease 
in Illinois. 











muni 
nr 








5 to 115 H. P. 


® Complete range of sizes to meet 
all pumping requirements. 


® Economical to operate — with 
natural gas, gasoline, or butane. 


@ Smooth under peak loads — 
due to favorable torque char- 
acteristics and heavy, carefully 
proportioned fly wheels. 


® Protected against tampering or 
bad weather — fully enclosed. 


® Readily portable. 
Ask for Bulletins PA and PE3. 











More H.P. hrs. per 





.. . With dependable 


FE ROI well pumping engines 


— and we mean PUMPING ENGINES — not just ordinary power 
units or tractor engines adapted to oil field service — but heavy- 
duty, valve-in-head engines built especially for your kind of job. 


25 years of successful experience stand behind Le Roi engines. 
That’s why they are ruggedly designed, to stand up under severe 
conditions — built from extra-fine materials including costly alloys 
— machined to exceptional precision — completely equipped — 
and thoroughly inspected and tested — so they come through in 
the pinches, and justify your good judgment in insisting on Le Roi. 


Their valve-in-head construction — used in place of cheaper designs 
— means ready accessibility and fuel economy. Many other features 
assure you of long life, low maintenance cost, and freedom from 
troubles. Study these features, in Bulletins PA and PE3 (sent upon 
request) — and equip with Le Roi on your next job. P-3 











LEROI COMPANY « mitwaukEe, WISCONSIN © TULSA, OKLA. 


General Machine & Supply Company 
Wichita Falls — Odessa, Texas 
Southern Engine & Pump Company 
Houston — Dallas — Kilgore — Brownwood —Corpus Christi, Texas 
Western Machinery Company 
St. Louis, Missouri @ Salem, Illinois @ Evansville, Indiana 
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VELOCITY’ OF FLOW, FT. PER SEC., THROUGH 3-IN. TUBING 

: a —_ Tubing pressure? at casinghead, lb, per sq. in, gauge 

production, ratio, 

: bbl. per day cu. ft. per bbl. 0 25 50 75 100 125 150 175 200 
y: _ 
| 50 300 3.6 1.4 0.9 0.7 0.5 04 | 04] O38 | O8 

; 100 7.2 2.8 1.8 ee 1.1 0.9 | 0.8 0.7 | 0.6 
£ 150 10.9 1.2 2.7 2.0 1.6 | 1.3 | 1.2 | 1.0 | 0.9 

200 14.5 5.6 3.5 2.6 2.1 | 1.8 | 1.6 | 1.4 1.3 

250 18.1 7.0 4.4 3.3 2.7 | 22 | 20 1.7 1.6 
: 300 21.7 8.4 5.3 | 1.0 32 | 27 | 28 2.1 1.9 
& 350 25.3 9.8 6.2 | 1.6 37 | 31 | 87 2.4 2.2 

400 29.0 11.2 7.1 5.3 | 42 3.6 3.1 2.8 | 2.5 
£E 

50 400 1.8 1.8 1.2 0.9 0.7 06 | O05 0.4 0.4 
‘3 100 9.6 3.7 23 1.7 1.4 11 | 10 0.9 0.8 
| 150 14.4 5.5 3.5 26 | 21 1.7 | 1.5 1.3 1.2 

: 200 19.2 7.4 16 34) 27 2.3 2.0 1.8 1.6 
): 250 24.0 9.2 5.8 13 34 | 29 2.5 2.2 | 2.0 
¢ 300 28.8 11.1 7.0 5.1 | 44 3.4 3.0 2.6 2.4 
| : 350 33.6 12.9 8.1 6.0 4.8 4.0 3.5 3.1 | 2.8 

100 38.4 14.8 9.3 6.9 5.5 4.6 4.0 3.5 | 3.2 
| 50 500 6.0 2.3 1.4 11 08 | 071 o6 | o5 | 0.5 
|: 100 12.0 1.6 2.9 2.4 | 1.7 | 1.4 | 1.2 1.1 1.0 
150 18.0 6.9 1.3 3.2) 25 | 21] 1.8 1.6 1.4 

: 200 24.0 9.2 5.7 2] 34 | 28 2.4 2.1 | 1.9 

: 250 30.0 11.4 7.2 5.3 | 4.2 3.5 | 3.0 2.7 | 2.4 

300 35.9 13.7 8.6 6.3 50 | 42 | 36 | 3.2 2.9 

: 350 41.9 16.0 10.0 7.4 ) 5.9 | 4.9 | 4.2 | 3.7 | 3.4 

400 47.9 18.3 11.5 84) 6.7 | 5.6 48 | 4.3 3.8 
2 50 600 7.2 2.7 1.7 13 | 101] 0o8 | 0.7 0.6 0.6 

100 14.4 5.5 3.4 25 | 2.0 1.7 1.4 1.3 1.1 

150 21.5 8.2 5.1 3.8 | 3.0 2.5 21 | 149 1.7 

200 28.7 10.9 6.8 5.0 1.0 33 | 29] 25 | 23 

250 35.9 13.7 8.5 63 | 50) 41 | 36] 34 | 2.8 

300 43.1 16.4 10.2 75 | 60| 50] 431] 38 3.4 
|: 350 50.2 19.1 12.0 88 | 7.0 5.8 | 5.0 4.4 3.9 
| 400 57.4 21.9 13.7 10.0 | go 6.6 5.7 5.0 | 4.5 

e | | 

. | 
iF 50 700 8.4 3.2 2.0 14] a1] 1.0 08 | 07 | 0.6 

100 16.7 6.4 10 2.9 2.3 | 1.9 1.6 | 1.4 | 1.3 
150 25.1 9.5 5.9 4.3 3.4 | 29 2.5 22 |) 1.9 
200 33.4 3.7 7.9 5.8 | 4.6 3.8 | 3.3 2.9 | 2.6 
250 11.8 15.9 9.9 7.2 5.7 4.8 | 1 3.6 3.2 

: 300 50.2 19.1 11.9 8.7 6.9 S.F | 9 4.3 3.9 
}: 350 58.5 22.2 13.9 10.1 8.0 6.7 5.7 5.1 4.5 
400 66.9 25.4 15.8 11.6 9.2 7.6 6.6 5.8 5.2 
;: 50 800 9.5 3.6 2.3 1.6 1.3 1.1 0.9 0.8 0.7 

100 19.1 7.2 1.5 3.3 2.6 2.2 1.9 1.6 | 1.5 
I: 150 28.6 10.9 6.8 1.9 3.9 3.2 2.8 2.4 2.2 
F 200 38.2 14.5 9.0 6.6 5.2 4.3 3.7 3.3 2.9 

250 17.7 18.1 11.3 8.2 6.5 5.4 4.6 4.1 3.6 
| 300 57.3 21.7 13.5 9.9 1.8 6.5 5.6 4.9 A 
}: 350 66.8 25.3 15.8 W.5 | 94 7.6 6.5 5.7 5.1 
| 400 76.4 29.0 18.0 13.2 10.4 $.7 7.4 6.5 5.8 
50 900 10.7 £4 2.5 1.8 1.5 1.2 1.0 0.9 | 0.8 
f: 100 21.5 8.1 5.1 3.7 2.9 2.4 2.1 1.8 1.6 
£ 150 32.2 12.2 7.6 5.5 4.4 3.6 | 3.1 2.7 2.4 

200 12.9 16.3 10.1 7.4 5.8 4.8 | 4.1 3.6 3.2 
z 250 53.7 20.3 12.6 9.2 7.3 6.0 5.2 4.5 4.1 

300 64.4 24.4 15.2 11.1 8.7 7.3 6.2 5.5 4.9 
I: 350 75.1 98.5 17.7 12.9 10.2 8.5 7.3 6.4 5. 
I: 400 85.8 32.5 20.2 14.8 11.7 9.7 8.3 7.3 6.5 

iSolution of gas and condensation under pressure are not considered ; hence the values are maxima, 

: *Gas volumes entering into the velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 lb. per sq. in. in 

: calculating the no. of atmospheres, 
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WE NEVER 


TAKE CHANCES 


“Down HERE in the Louisiana 
‘hot spot,’ it’s routine for us to run 
into bottom hole temperatures up- 
wards of 250 degrees. So we never 
take chances. We play safe by using 
UNAEFLO. 

“*On this job, for instance, we set 
a string of 52” OD casing—12,512’ 
—and cemented it with 75 sacks of 
UNAELO. Bottom hole temperature 
was 260 degrees! 

“Our first squeeze was successful. 
We have to be right the first time 
—so it’s UNAFLO every time! 

“Our test squeezes—six of them 
—were taken under pump pres- 
sures ranging from 1800 to 4400 
pounds. When excess UNAFLO 
washed out, it was as fluid as when 
it went in!” 

When you want to be safe and 
save money on Casing, squeeze, or 
plug-back cementing—use UNA- 
FLO, the easy flowing, hard-setting 
cement with the retarded set. 

Write for “Oil Well Cementing 
Guide,” which tells about UNAFLO 
and its particular adaptability to oil 
well jobs. Universal Atlas Cement 
Company (United States Steel 
Corporation Subsidiary), Amicable 
Building, Waco; Tulsa; Oklahoma 
City; Kansas City; Chicago and 
Birmingham. 
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HOW TO SPEED UP SURFACE CEMENTING! If you’re looking for a way to save 





costly rig time without sacrificing safety and efficiency, your best bet is Atlas 


High-Early. It gains strength rapidly and thus speeds up cementing of surface 
and conductor pipe, and construction of rig foundations and cellars. 


THE PETROLEUM 


ENGINEER, February, 1941 
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GRAVITY OF DRY OIL IN OIL-WATER MIXTURES, DEG. A.P.I. 
Gravity of Percent water in mixture 
“wet” oil 
deg. A.P.I. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
15.0 15.0 | 15.1 | 15.2 | 15.2 | 15.3 | 15.3 | 15.4 |] 15.5 | 15.5 |] 15.6 | 15.6] 15.7 | 15.8] 15.8 | 15.9 
a 1 2 3 3 4 4 5 6 6 Re oe 8 9 .9 | 16.0 
2 2 3 4 4 § 5 6 7 7 8 8 .9 | 16.0 | 16.0 a 
3 3 4 .o 5 6 6 FY 8 .8 9 .9 | 16.0 5 om 2 
4 4 5 6 6 7 rj 8 9 .9 | 16.0 | 16.0 a 2 2 .3 
15.5 15.5 | 15.6 | 15.7 | 15.7 | 15.8 | 15.8 5.9 | 16.0 | 16.0 | 16.1 | 16.2 | 16.3 | 16.3 | 16.4) 16.5 | 
6 6 7 8 8 9 .9 | 16.0 1 e 2 3 4 4 5 6 
st 7 .8 9 .9 | 16.0 | 16.0 1 2 2 3 4 .o 5 .6 7 
8 8 .9 | 16.0 | 16.0 my | a 2 3 3 4 5 6 6 a 8 
9 9 | 16.0 1 1 2 2 3 4 A 5 6 7 7 8 9 
16.0 16.0 | 16.1 | 16.2 | 16.3 | 16.3 | 16.4 | 16.5 | 16.5 | 16.6 | 16.7 | 16.8 | 16.9 | 16.9 | 17.0 | 17.1 
I m | 2 3 4 4 5 6 6 a i .8 .9 | 17.0 | 17.0 | 2 
2 2 3 4 § 5 6 x | mS 8 .9 | 17.0 | a 2 3 
3 3 .4 .5 6 6 a 8 8 81s of 2 2 3 4 
4 4 5 6 7 ej 8 9 .9 | 17.0 a 2 3 3 4 5 
16.5 16.5 | 16.6 | 16.7 | 16.8 | 16.8 | 16.9 | 17.0 | 17.0 | 17.1 | 17.2 | 17.3 | 17.4 | 17.5 | 17.6 | 17.7 
6 6 7 8 9 .9 | 17.0 1 si 2 3 4 5 6 Fi 8 
7 - 8 Oi 7.8 1 87.8 a 2 2 3 4 .o 6 7 8 9 
8 .8 .9 | 17.0 1 a 2 3 3 4 oO 6 a 8 .9 | 18.0 
9 .9 | 17.0 a 2 2 3 4 4 5 6 7 8 9 | 18.0 — 
17.0 17.0 | 17.1 | 17.2 | 17.3 | 17.4 | 17.5 | 17.6 | 17.6 | 17.7 | 17.8 | 17.9 | 18.@ | 18.1 | 18.2 | 18.3 
a a = 3 4 5 6 7 7 8 .9 | 18.0 a 2 3 4 
2 2 3 4 .O 6 7 8 8 .9 | 18.0 1 2 .o 4 5 
.o a) 4 .o .6 7 8 9 9 | 18.0 a 2 3 4 i) 6 
4 4 .o 6 7 8 9 | 18.0 | 18.0 1 2 3 4 5 6 7 
17.5 17.5 | 17.6 | 17.7 | 17.8 | 17.9 | 18.6 | 18.1 ] 18.1 | 18.2 | 18.3 | 18.5 | 18.6 | 18.7 | 18.8 | 18.9 
6 6 7 8 .9 | 18.0 1 2 2 3 4 6 7 8 .9 | 19.0 
7 a 8 .9 | 18.0 - 2 3 .3 4 5 7 8 .9 | 19.0 1 
8 8 .9 | 18.0 a 2 3 4 4 5 6 8 .9 | 19.0 1 2 
9 9 | 18.0 e 2 3 4 5 5 6 7 9 | 19.0 ] 2 3 
18.0 18.1 | 18.2} 18.3] 18.4] 18.4] 18.5 |] 18.6 |] 18.7 |] 18.8 | 18.9 | 19.1 | 19.2 | 19.3 | 19.4 |] 19.5 
oa 2 3 4 .o 8 6 i 8 9} 19.0 2 3 4 5 6 
2 3 4 5 6 6 a 8 .9 | 19.0 = 3 A 6 6 e 
.o 4 oO 6 & 7 8 .9 | 19.0 a 2 4 6 6 me 8 
4 5 6 7 .8 8 .9 | 19.0 a 2 3 5 6 ej 8 9 
18.5 18.6 | 18.7 | 18.8 | 18.9 | 18.9 | 19.0 | 19.1 | 19.2 | 19.4] 19.5 | 19.6 | 19.7 | 19.8 | 20.0 | 20.1 
6 eS 8 .9 | 19.0 | 19.0 e | 2 3 5 6 mi 8 9 1 2 
| .8 .9 | 19.0 | il 2 3 4 6 i .8 .9 | 20.0 2 3 
8 .9 | 19.0 1 2 2 3 4 5 7 8 .9 | 20.0 1 3 4 
9 19.0 a 2 .o 3 4 .5 6 8 .9 | 20.0 » | 2 4 5 | 
19.0 19.1 | 19.2 | 19.3 | 19.4] 19.5 | 19.6 | 19.7 | 19.8 | 20.0 | 20.1 | 20.2 | 20.3 | 20.4 | 20.6 | 20.7 
a .2 3 4 5 6 7 8 9 1 2 3 4 5 Ry 8 | 
2 3 4 9 ) | 8 .9 | 20.0 .2 3 4 .o 6 .8 9 
3 4 5 6 7 8 .9 | 20.0 a .o 4 8 6 7 .9 | 21.0 
4 5 6 7 8 .9 | 20.0 1 2 4 5 6 7 8 | 21.0 re 
19.5 19.6 | 19.7 | 19.8 | 19.9 | 20.0 | 20.1 | 20.2 | 20.3 | 20.5 | 20.6 | 20.7 | 20.9 | 21.0 | 21.2 | 21.3 
6 7 8 .9 | 20.0 1 2 3 4 6 7 .8 | 21.0 1 3 4 
mf 8 .9 | 20.0 a 2 3 4 5 a 8 9 a 2 4 5 
8 .9 | 20.0 a7 2 3 4 .o 6 8 .9 | 21.0 2 3 5 6 
9 20.0 | 2 3 4 5 .6 | .9 | 21.0 1 3 4 6 7 

















tte eeeeees 
. 
CTO e eee EERE EEE HEHE EEE EEE HEHE EEE EE EEE EEEEE EEE EE EES EEEEEEEEE EEE EEE EEE EEE EEE SEES EEE EEEE SESE SESE ESE EEE EE EE EEE EEE SEES EEEEEEEE EEE EEE EE EEEE EEE EEE EES EEEEEEEEEEEEEEESESEEEEEEES 


THE PETROLEUM ENGINEER, February, 1941 131 





A CLAMP FOR STOPPING LEAKS 
IN EXTREMELY HIGH-PRESSURE | 
PIPE LINES... SAFELY! 


















Look at the dust being kicked F 
up twenty feet away as terrific mopet “VP” 
pressure is vented —under de- 
pendable control of clamp. 





a 


e NO CHANCE OF INJURY or \ 
damage. Pressure “‘vents” while clamp is being % 4 
placed = apne then the piston plug shuts off f j Sales of this clamp have increased by leaps : \ 
the leak as easily —as quickly and positively — and bounds since its introduction a few months 
as closing a valve. , ago. It is the ONLY THING OF ITS KIND MADE. 





The head of the clamp consists of a malleable 
iron cylinder resting on a_ pressure-distributing 
base. This is anchored to the pipe by bolts and 
strap. The cylinder is fitted with a rubber faced 
metal “‘piston,’’ operated by a heavy thrust screw 
—gasket surface 2-3/16" in diameter. 


To prevent “burning” of gasket in the last stages 
of shutting off, the lower rim of the gasket is ar- 
mored with a brass band. This also keeps rubber 
from escaping through vent. Bottom of gasket is 
ground to fit curvature of pipe, and piston is 
keyed in the cylinder to prevent rotating out of 
position while thrust screw is being tightened. 


New 40-page, 8-1/2” x 11” Catalog No. 41 -- virtu- 
ally a manual on pipe repairs, service fittings, drill- 
ing methods and equipment—is yours for the asking. 
Please write on company letterhead. 


M. B. SKINNER CO., SOUTH BEND, IND. 


Apply clamp around pipe near leak, Lift clamp and slide over leak. Tighten bolts, a turn at a time, un- Tighten thrust screw to stop leak. 
leaving 4%’ leeway. til base is secure. ; 


c Baa ' ss |: 
GAS ESCAPES HERE UNTIL cs 
PLUG MAKES SHUT-OFF 
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VELOCITY’ OF FLOW, FT. PER SEC., THROUGH 2-IN. TUBING 
ite of Gas-oil Tubing pressure? at casinghead, Ib. per sq. in. gauge 
production, ratio, 
bbl. per day eu. ft. per bbl. 0 25 50 75 100 125 150 175 200 
50 300 8.1 3.1 2.0 1.5 1.2 1.0 | 0.9 0.8 0.7 
100 16.3 6.3 1.0 3.0 2.4 2.0 | 1.8 1.6 | 1.4 
150 24.4 9.4 6.0 | 4.4 3.6 3.0 | 2.6 | 2.3 | 2.1 
200 32.6 12.6 8.0 5.9 4.8 1.0 3.5 3.1 1 2.8 
250 40.7 15.7 10.0 | 7.4 6.0 5.0 14 3.9 | 3.5 
300 48.9 18.9 12.0 8.9 7.2 6.0 5.3 4.7 4.2 
350 57.0 22.0 14.0 10.4 8.4 7.0 | 6.1 5.5 5.0 
100 65.2 25.2 16.0 11.9 9.5 8.0 7.0 6.2 5.7 
50 400 10.8 4.1 2.6 9 1.5 1.3 | 1.1 1.0 0.9 
100 21.6 8.3 5.2 3.9 3.1 2.6 2.2 2.0 | 1.8 
150 32.4 12.4 7.8 5.8 1.6 3.9 3.4 3.0 2.7 
200 13.2 16.6 10.4 7.7 6.2 5.2 4.5 1.0 3.6 
250 54.1 20.7 | 13.1 9.6 77 6.5 5.6 5.0 45 | 
300 64.9 24.9 15.7 11.6 9.2 7.8 6.7 6.0 5.4 
350 75.7 29.0 | 18.3 13.5 10.8 9.0 7.8 6.9 6.3 
100 86.5 33.2 | 20.9 15.4 12.3 10.3 9.0 7.9 | 7.3 
50 500 3.5 | 5.1 3.2 2.4 1.9 1.6 1.4 12] 44 
100 27.0 | 10.3 6.5 1.7 3.8 3.2 2.7 2.4 | 2.2 
150 40.4 15.4 9.7 7.1 5.7 | 4.7 1.1 3.6 | 3.2 
200 53.9 20.6 12.9 9.5 | 7.6 | 6.3 5.4 | 18 | 4.3 
250 67.4 25.7 | 16.1 | 11.9 94] 7.9 | 68 6.0 | 5.4 
300 80.9 | 30.9 | 19.4 Hai tt.2 | 9.5 8.2 7.2 6.5 
350 | 94.4 36.0 | 22.6 | 16.6 | 13.2 11.0 9.5 8.4 | 7.6 
400 108. | 41.2 | 25.8 19.0 | 15.1 12.6 10.9 96 | 8.6 
| 
50 600 | 16.2 6.1 3.8 | 2.8 | 2.2 | 1.9 1.6 14 | 1.3 
100 32.3 | 12.3 | 7.7 | 5.6 | 1.5 | 7 3.2 2.8 2.5 | 
150 48.5 8.4 | 11.5 | 8.4 | 6.7 | .6 1.8 1.2 3.8 | 
200 | 64.6 | 24.6 15.4 | 11.3 | 8.9 7.5 6.4 5.7 | 5.1 
250 | 80.8 | 30.7 19.2 | 14.1 11.2 9.3 8.0 | 7.1 | 6.3 
300 96.9 | 36.9 23.1 | 16.9 | 13.4 11.2 9.6 | 8.5 | 7.6 
350 113. | 43.0 26.9 | 19.7 | 15.7 13.0 11.2 9.9 8.9 
100 129. | 49.2 | 30.7 | 22.5 17.9 | 14.9 12.8 11.3 | 10.1 
| | | 
50 7 6 | 68s | 71] 45] 3a | 26] 24 1.8 16] 1.5 
100 | 376 | 4.3] 89] 65 | 5.2 | 43 | 3.7 3.2 2.9 
150 56.4 | 21.4 34 | 98 | 7.7] 6.4 | 5.5 4.9 4.4 
200 | 75.2 | 28.6 17.8 | 13.0 | 10.3 | 8.6 | 7.4 6.5 5.8 
250 94.1 | 35.7 22.3 | 16.3 | 12.9 10.7 | 9.2 8.1 7.3 
300 113. | 429 | 26.7 | 196 | 155 | 12.9 11.1 9.7 | 8.7 
350 132. 50.0 | 31.2 | 228 | 18.1 | 15.0 12.9 11.4 | 10.2 
400 | 150. | 57.2 | 35.7 | 261 | 20.7 | 17.2 | 14.8 13.0 11.6 
50 800 21.5 | 81] 51 | 37 2.9 2.4 2.1 1.8 1.6 
100 | 43.0 | 16.3 10.1 | 7.4 5.9 1.9 4.2 3.7 3.3 
150 64.4 24.4 15.2 11.1 8.8 7.3 6.3 5.5 | 4.9 
200 85.9 32.6 20.3 14.8 11.7 9.7 8.4 7.3 6.6 
250 | 107. 40.7 25.4 | 18.5 | 14.7 | 12.2 10.4 9.2 | 8.2 
300 | 129. | 48.9 30.4 | 22.2 | 17.6 | 14.6 12.5 11.0 | 9.8 
350 | 150. | 57.0 35.5 | 25.9 | 20.5 17.0 14.6 | 12.8 11.5 
100 | 172. | 65.2 40.6 | 29.6 | 23.4 | 19.5 | 16.7 | 14.7 13.1 
| | 
50 900 } 24.1 9.1 5.7 1.1 3.3 2.7 23 | 2.0 1.8 
100 48.3 8.3 11.4 8.3 6.6 5.4 4.7 | 4.1 3.6 
150 72.4 27.4 17.1 12.4 9.8 8.2 7.0 6.1 5.5 
200 96.6 36.6 22.7 16.6 13.1 | 10.9 9.3 8.2 7.3 
250 | 121. 45.7 28.4 20.7 | 16.4 13.6 11.7 10.2 9.1 
300 | 145, 54.9 34.1 24.9 19.7 16.3 14.0 12.3 10.9 
350 169. 64.0 | 39.8 29.0 23.0 19.0 16.3 14.3 12.8 
100 193 73.2 45.5 33.2 26.2 21.8 18.6 16.4 14.6 
1Solution of gas and condensation under pressure are not considered ; hence the values are maxima. 
*Gas volumes entering into the velocity calculations are based on tubinghead pressure ; atmospheric pressure is assumed to be 15 lb. per sq. in. in 
calculating the no. of atmospheres. 








COOH S SHEET ESEEEE ESHEETS EEEE EE EEEE SESE SES EEEEEOEEEESESESS 


THE PETROLEUM ENGINEER, February, 1941 








ap 
bn - og 
S ~~ 
qn 
\ 
f 





<% 
Phe 














MAGNETIC METHOD of ORIENTATION 


Assures correct orientation of de- tained of the position of the tool 
flecting tools at bottom of the prior to starting deflected drill- 










hole. Successfully used in the ing. 
field for almost two years. Ac- 
sithin 140° rn Sample record (show- 
curate to within 14°. Speedy lar caasouale ‘Mowth, 
no drill stem orientation re- as well as direction of 
deflecting tool section 
quired. Can be operated by one of needle with round 
f circle indicating di- 
man on the derrick floor. A pho- rection of tool). 





tographic check record is ob- 


ees | K-K ( korawy-xeever ) WHIPSTOCK 


-: 







ip derek 
224 afe) 
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A new instrument—for new efficiency in directional 
drilling! For objective drilling, straightening 
crooked holes, or side-tracking lost tools, the K-K 
Whipstock does a remarkable job. 





| 


— TERS Be 


| 
j 
§ 
® 


Curved inner channel confines the bit throughout 
entire length of its travel against inner surface, thus 
preventing the bit from rolling off. No key-seating! 
No wedging action between bit and inner face of 
Whipstock! The Whipstock is easily removed by a 
“Go-Devil” operated retrieving sub. 


£ SY 





CALLA LL Peererreen 





rQy 






For full information on the K-K Whipstock and Magnetic Method 


of Orientation, write direct to our Philadelphia office. 


SL... 
SPERRY-SUN WELL SURVEYING CO., 1608 WALNUT ST., PHILA., PA. 


Shawnee, Okla. Houston, Texas Corpus Christi, Texas Seagraves, Texas 
Lafayette, La. Long Beach, Calif. Bakersfield, Calif. 
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To meet today 5 urgent pero t luction needs 
PROFIT BY PROVED 





PROCESSES ann PRODUCTS 


Mechanical Production Welding Oxygen — Acetylene — Nitrogen — Portable Pipe Cutting j 
Arc Welding Argon — Neon, and other Atmos- & Beveling Machines L: 
Flame Hardening pheric Gases Portable Weld Testing Machine 
Hard-Facing Ges Pressure Regulators Wilson Arc Welders L: 


Gas Welding & Cutting Apparatus 


Flame Cleaning & Dehydrating Arc Welding Electrodes 


& Supplies ' | 
Flame Descaling Gas Welding Rods Arc Welding Supplies . 
Flame Machine Grooving Gas Cutting Machines National Carbide * 
Machine Gas Cutting Automatic Gas Welding Machines National Carbide Lights 


The extra value available to every Airco customer is the cooperation 
of a highly trained and experienced field engineering department 
which will gladly help you io get the most out of Airco Products. 


Air,2Reduction 


GENERAL OFFICES: 60 East 42nd Street, New York, N. Y. fe 






IN TEXAS—MAGNOLIA-AIRCO GAS PRODUCTS CO. & ,: 
Houston, Beaumont, Wichita Falls, Fort Worth, Dallas, ~~.“ : 

El Paso, San Antonio , : 

AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES ie Se, L: 

















and Emmnaticces for GAS WELDING or CUTTING and ARC WELDING: 
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VELOCITY’ OF FLOW, FT. PER SEC., THROUGH 3!/,-IN. TUBING 





Rate of 


Gas-oil 


Tubing pressure? at casinghead, Ib. per sq. in. gauge 





production, ratio, 
bbl. per day cu. ft. per bbl. 0) 25 50 75 100 125 150 175 200 
50 300 ee | 1.0 0.7 0.5 0.4 0.3 0.3 0.3 0.2 
100 5.4 2.1 1.3 1.0 0.8 0.7 0.6 05 0.5 
150 S.0 2.4 2.0 1.5 1.2 1.0 0.9 0.8 0.7 
200 10.7 1. | 2.6 2.0 1.6 1.3 1.2 1.0 0.9 
250 13.4 a. 3.3 2.4 2.0 ‘7 1.4 1.3 1.2 
300 16.1 6.2 3.9 2.9 2.4 2.0 1.7 1.5 1.4 
350 IS.S 7.2 1.6 3.4 2s 2.3 2.0 1.8 1.6 
100 21.3 8.3 5.3 3.9 3.1 2.6 2.3 a4 1.9 
50 400 3.6 1.4 0.9 0.6 0.5 0.4 0.4 0.3 0.3 
100 : 2.4 Re; 1.3 1.0 0.9 0.7 0.7 0.6 
150 10.7 1.1 2.6 1.9 1.5 1.3 Ls 1.0 0.9 
200 14.2 5.5 3.4 2.5 2.0 1.7 1.5 1.3 1.2 
250 17.8 6.8 1.3 3.2 2.3 7.7 1.8 1.6 1.5 
300 21.4 8.2 a.2 3.8 3.0 2.6 2.2 2.0 1.8 
350 24.9 9.6 6.0 1.4 3.5 3.0 2.6 2.3 2.1 
100 28.5 10.9 6.9 5.1 1.1 3.4 3.0 2.6 2.4 
50 500 1.4 . 2 1.1 0.8 0.6 0.5 0.4 0.4 0.4 
100 8.9 3.4 2.1 1.6 1.2 1.0 0.9 0.8 0.7 
150 i3.o D1 3.2 2.3 1.9 1.6 1.3 2 1.1 
200 7.2 6.8 ‘.3 3.1 2.0 2.1 1.8 1.6 1.4 
250 22.2 8.5 5.3 3.9 5.1 2.6 2.2 2.0 1.8 
300 26.6 10.2 6.4 Le 3.7 3.1 2.7 2.4 2.1 
350 31.1 11.9 7.4 5.2 1.4 3.6 3.1 2.3 2.5 
100 Je.2 13.6 8.5 6.2 9.0 1.2 3.6 3.2 2.8 
50 600 5.3 2.0 1.3 0.9 0.7 0.6 0.5 0.5 0.4 
100 10.6 1.1 2.3 1.9 1. 1.2 ie 0.9 0.8 
150 16.0 6.1 3.8 2.8 2.2 1.8 1.6 1.4 1.3 
200 21.3 5.1 5.3 3.4 2.9 2.9 2.1 1.9 LZ 
250 26.6 10.1 6.3 1.6 3.4 3.1 2.6 2.3 2.5 
300 31.9 [2.2 7.6 5.6 1.4 3.¢ 3.2 2.8 2.5 
350 37.3 14.2 8.9 6.5 5.2 4.3 3.¢ 3.3 2.9 
100 2.5 16.2 10.1 7.4 5.9 1.9 4.2 3.7 3.3 
50 700 6.2 2.4 1.5 3 0.9 0.7 0.6 0.5 0.5 
100 12.4 4.7 2.9 2.1 By 1.4 1.2 1.1 1.0 
150 18.6 4.4 3.2 2.6 2.1 1.8 1.6 1.4 
200 24.8 9.4 5.9 4.3 3.4 2.8 | 2.4 , 1.9 
250 31.0 11.8 7.3 5.4 13 3.5 | .3.0 3.7 2.4 
300 37.2 14.1 8.8 6.4 5.1 4.2 3.6 3.2 2.9 
350 13.4 16.5 10.3 7.5 6.0 5.0 1.3 3.2 3.3 
100 19.6 IS.8 11.7 8.6 6.8 SS 4.9 4.3 3.8 
50 SOO 7.1 2.4 1.7 1.2 1.0 0.8 | 0.7 0.6 | 0.5 
100 14.1 5.4 3 2.4 1.9 1.6 1.4 12 | 1.1 
150 21.2 8.0 5.0 3.4 2.9 2.4 2.1 1.8 1.6 
200 28.3 10.7 6.7 4.9 3.9 3.2 2.8 2.4 2.2 
250 35.4 13.4 8.4 | 6.1 1.8 4.0 3.4 3.0 | 2.7 
300 42.4 16.1 10.0 7.3 5.8 4.8 4.1 3.6 | 3.2 
350 19.5 18.8 i. 8.5 6.8 5.6 4.8 4.2 3.8 
100 56.6 21.5 13.4 9.8 7.7 6.4 5.5 4.8 | 4.3 
dO 900 8.0 3.0 1.9 1.4 1.1 0.9 0.8 0.7 0.6 
100 15.9 6.0 3.4 2.4 2.2 1.8 1.5 1.3 i - 
150 23.9 9.0 5.6 1.1 3.2 2.4 2.3 2.0 1.8 
200 31.8 [Zi 4.9 5.9 1.3 3.6 3.1 ee | 2.4 
250 39.8 15.1 9.4 6.8 5.4 1.5 3.8 3.4 3.0 
300 azz 18.1 11.2 8.2 6.5 5.4 1 6 1.0 3.6 
350 5d. ¢ >< 13.1 9.6 7.6 6.3 5.4 1.7 4.2 
100 63.6 24.1 15.0 10.9 8.6 7.2 6.1 5.4 4.8 
{Solution of gas and condensation under pressure are 


calculating the no. of atmospheres. 


not considered ; hence the values are maxima. 
“Gas volumes entering into the velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 lb. per sq. in. in 
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Ja the News 


WITH BANTAM BEARINGS 














— 


Movable Span | 





UNIQUE ENGINEERING FEAT is the pontoon-supported Lake Washington Bridge at Seattle—longest 
floating bridge in the world, first of its type to be built of reinforced concrete. Striking feature 
of the novel structure is the movable span which slides back into a U-section to permit passage 
of large steamers. Insets show span in open and closed positions. Guide rollers keep movable span 


in horizontal and vertical alignment. Specially designed Bantam Tapered Roller Bearings for 
vertical guides measure 1014” I.D., 16’’0.D., 2144” thick, are rated at 331,000 pounds at 14.3 RPM. 
Horizontal guides use 8 Bantam Straight Roller Bearings, 10’ I.D., 1534" O.D., 61%” thick. 


FULL ANTI-FRICTION OPERATION in pumping units 
built by Cabot Shops, Inc., is made possible 





by use of Bantam’s Quill Bearing, used in all 
oscillating positions. High in capacity, low in 
cost and space requirements, this compact anti- 
friction bearing finds many oil field applica- 
tions. For additional information, write for 
Bulletin P-104. 





A FLYING MOTORCYCLE LEAP calls for plenty of 
stamina in the machine—and so does normal 
operation at high speeds over rough roads. 
Bantam designed special roller bearings to 
meet the requirements of long life and accu- 
rate tolerances—and Indian Motocycle 
Company installed them at 14 vital points 
on its 40-horsepower Indian 74. 





EVERY MAJOR TYPE OF ANTI-FRICTION BEARING 
is included in Bantam’s line—straight roller, 


tapered roller, needle, and ball. Bantam 
serves every industry with a wide range of 
standard bearings—and Bantam engineers 
design custom-built bearings in large sizes and 
special types for unusual applications. If 
you have an exceptionally difficult bearing 


problem, TURN TO BANTAM. 








OIL FIELDS PAY OUT when they use Franks Mfg. 
Corporation’s drilling rig, which travels 


around, derrick and all, ona single truck. Low 
drilling costs make it profitable to work poorer 
paying fields. Since low-cost operation is key- 
note of the rig, Franks selects Bantam Bear- 
ings for rotary table and swivel. Bantam 
Bearings efficiently serve the makers and 
users of every type of oil field equipment. 








’ Banram - 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


BANTAM BEARINGS CORPORATION « SOUTH BEND ¢ INDIANA 


EARINGS 
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P 623. 


Innovations In Modern Pipelining 


Principal interest in this creek crossing job is in the ‘‘sand-pointing''—vertical 

pipes flanking the trench exhaust the water from the sand and minimize the 

amount of caving. A header tying-in all the sand-points is connected to one or 

more ‘‘yo-yos'’ (portable centrifugal pumps). Kept in operation continuously until 

the construction work is completed, this method effectively dehydrates the sand 
and saves the contractor time and money. 


BFF F_F_F_EF_BP_E_BP_BP_P_P_IP_P_P_P@_P_P_P_P_>P_P_P_P_P_ PPP PPP PPP PEPE PPE EE EPP PP 


Cheaper and more quickly installed than sand or earth bags, these lath 
gates effectively prevent erosion of the backfill on hillsides. A series of these ome 

gates installed on a slope offsets the tendency of unconsolidated backfill to 

wash downhill. Even when the surface of the backfill is crusted-over and 

appears in good shape often the dirt around the pipe will 

be completely washed away. 


DB LB LBBB PP PPP PPP LL LL 


Creek crossings no longer are headaches for the paint gang. This mechanical cleaning and priming machine works as 
well over water as on land 
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U. S. Army engineers sometimes impose rigid requirements when navigable 
streams are to be crossed. In crossing this canal, the extreme depth required 
as submergence suggested this design. The four bends required were fabricated 
in the mill and welded in the line in the field. Five river clamps have been in- 
stalled—three on the horizontal center section and one each on 
the sloping end sections. 





PPO rr rr rrr ror OOOO OOO re 


Tunneling under a highway the ‘‘easy’’ way. The gasoline engine driving the boring machine moves on a track. The 
‘‘push"’ for the drilling is imparted by the wire line from a truck winch. The operator standing by the engine is signal- 
ing the truck driver to take-up a little more line to give a better biting action to the borer. The boring tool in this 
instance is a length of 24-in. pipe. 








The old way of lining-up welds by eye has almost entirely been supplanted by the use of line-up clamps. Equally 
useful in firing-line and stove-piping methods, this device assures speedy, accurate line-ups 
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6 ewan say an artist is a workman who 


does things better. On that basis 
the men in Youngstown’s pipe mills 
are artists and the making of pipe is 
an art. You would readily agree if 
you could see these workmen, many 
of whom have been making oil country 
pipe, for more than 30 years. Their 
pride is to be certain that every length 
bearing the Youngstown name is as 
perfect as human skill and craftsman- 
ship can make it. 


Youngstown’s pipe is distributed by: 
The Continental Supply Co., - - Dallas, Texas 
Continental Emsco Co., Inc., 
30 Rockefeller Plaza, New York City 
The Youngstown Steel Products Co., 
610 Petroleum Bldg., Los Angeles, California 
Ask your distributor for Youngstown Pipe and 
Tubular Products - Sheets - Plates - Conduit 
Tin Plate - Bars - Rods - Wire - Nails - Tie 
Plates and Spikes 2-24C 


pan ltiinanassecceety 


, Manufacturers of Carbon and Alloy Steels 


a : General Offices 


YOUNGSTOWN, OHIO 
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IN THE INDUSTRY 





J. Morais, drilling superintendent in 
western Venezuela for the Colon De- 
velopment Company, spent some time 
in Houston, Texas, recently. 

—_< 

Pum Hurry, geologist, California 
Arabian Standard Oil Company on the 
Bahrein Island, will arrive in San Fran- 
cisco March 1 for a visit to the United 
States. He will go on to Oklahoma 
City, Oklahoma, which is his home. 

sciaiatllibeance 

REGINALD G. RYAN, consulting ge- 
ologist, now has his headquarters at 417 
West Clay Avenue, Houston, Texas, 
having moved from Baton Rouge, 
Louisiana. 

——— 

E. J. CocHRANE, sales representative 
for the Emsco Derrick and Equipment 
Company, has been transferred from 
Tulsa to Oklahoma City, Oklahoma. 

— tad 

WituiaM Cray, of Clay Brothers 
Drilling Company, Wichita, Kansas, 
has opened a branch office for the com- 
pany in the Fair Building, Fort Worth, 
Texas. 

ou: <> — 

H. J. Frencn, metallurgist, The 
International Nickel Company, Inc., 
addressed the Boston Chapter of the 
American Society for Metals on Feb- 
ruary 7, at the Massachusetts Institute 
of Technology, Cambridge, Massa- 
chusetts. His subject was ‘Recent 
Progress in Alloy Constructional 
Steels.” 

—<> 

LeonarD F. NELSON, advertising 
executive and publicity manager for 
the Oklahoma Gas and Electric Com- 
pany, Oklahoma City, Oklahoma, 
passed away January 25 as the result 
of a heart attack. 

<> 

H. D. Cor.ier, president of the 
Standard Oil Company of California, 
has been elected chairman of the board 
of the Standard Oil Company of Texas. 
He will continue as president of the 
former company. A. J. CUNNINGHAM 
was named president of the Standard 
Oil Company of Texas; E. H. Topp 
was elected vice-president; R. G. Mc- 
INTYRE, secretary and treasurer; G. M. 
Foster and G. J. Osporn, assistant 
secretaries, and H. C. Jupp and R. P. 
REDMAN, assistant treasurers. 
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F. E. RicHart, Wellsville, recently 
was elected president of the New 
York State Oil Producers’ Association. 
Georce HoLsrook and Otto Wat- 
CHLI, both of Wellsville, and JoHN P. 
Herrick, Olean, were named vice- 
presidents, and W. F. Hocan, Bolivar, 
secretary. 

- <— - 

L. M. Crark, Shell Oil Company, 
Inc., has been chosen president of the 
Illinois Geological Society. C. B. AN- 
DERSON, Gulf Refining Company, has 
been elected vice-president, and Ros- 
ERT G. Kurtz, Ohio Oil Company, 
secretary. 

— <> —_ 

M. L. CasHion, Gulf Oil Corpora- 
tion, delivered a paper entitled: “The 
Drilling of Abnormal Pressure Salt 
Water Flows” before the Gulf Coast 
Section of the American Institute of 
Mining and Metallurgical Engineers, 
which met in Houston, Texas, Febru- 
ary 4. 

ities 

Dick Wecner, of the Halliburton 
Oil Well Cementing Company, re- 
cently addressed the Seminole, Okla- 
homa, Chapter of the American Petro- 
leum Institute on the subject: ‘Fluid 
Level Determination in Pumping 
Wells.” 

<> 

A. C. (Jack) Hacker, vice-presi- 
dent of the Hacker Pipe and Supply 
Company, Los Angeles, California, 
passed away January 26, at St. Luke’s 
Hospital, Pasadena. Hacker was born 
in Ireland, of American parentage, 
February 5, 1882. From boyhood days 
he was connected with the General 
Fire Extinguisher Company through- 
out the East, later with the Grinnell 
Company, having been manager of 
their Philadelphia plant. In 1912 he 
went to Los Angeles and associated 
himself with the Los Angeles Gas Com- 
pany. In 1919 he again became con- 
nected with the Grinnell Company, 
establishing their first Pacific Coast 
branch in Los Angeles, acting as sales 
manager with that concern until 1931, 
when he decided to enter the jobbing 
field for himself. 

——> 

Louts O. StorM, engineer with Shell 
Oil Company, Inc., has been trans- 
ferred from Orange, Texas, to Towa, 
Louisiana, ; 











OLIN CULBERSON 


OLIN CULBERSON recently assumed 
duties as railroad commissioner of 
Texas, succeeding Lon A. Smith. Cul- 
berson was chief of the Gas Utilities 
Division of the Railroad Commission 
of Texas from 1932 to October, 1939. 
He was in charge of oil conservation 
enforcement in 1934 and 1935. 

—-_-< ——— 

JoHN C. CuHarre has been ap- 
pointed district manager of the Phila- 
delphia office of Tube-Turns, Inc., 
Louisville, Kentucky, manufacturers of 
welding fittings. Chaffe’s office will 
cover a surrounding area that extends 
through Wilmington, Baltimore, and 
Washington, D. C. The Tube-Turns 
Philadelphia office was simultaneously 
moved from the Lafayette Building to 


the Broad Street Station Building. 
——_—_—<>>- — 


Frep Funk, geologist at Casper, 
Wyoming, has been transferred to 
Findlay, Ohio, headquarters by the 
Ohio Oil Company. C. J. Hares, who 
has been at Marshall, Illinois, succeeds 
him at Casper. 

—— ee 

James N. Francis, chief chemist of 
the Bradford Oil Refining Company, 
has joined the staff of the Louisville 
Refining Company, Louisville, Ken- 
tucky. 

oO - 

H. S. Moss, independent operator, 
Dallas, Texas, was elected president of 
the Dallas Petroleum Club for 1941. 
Other officers are: vice-president, L. S. 
SINCLAIR, vice-president, Magnolia Pe- 
troleum Company; secretary-treasurer, 
C. A. LEsTER; new directors, EUGENE 
McDermott, E. L. Witson, and W. 
E. BUTLER. 

—_—— <> 

J. S. ABERCROMBIE, together with 
E:twoop Fouts and W. M. Gaston, 
has organized the Old Ocean Pipe Line 
Company. Abercrombie is president of 
the Abercrombie Oil Company, Fouts 
is vice-president, and Gaston chief 
clerk. Headquarters are in Houston, 
Texas. 
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HOW FREES UNITS 
SAVE WELL SERVICING COSTS 


A major oil company in East Texas is using Franks servicing units, mounted 
on trucks, to service 1,000 wells. Individual derricks for the 1,000 wells 
would cost approximately $2,000,000 in this territory. One Franks unit of 
sufficient capacity will service approximately 100 








wells. Each unit costs what 10 individual derricks 







would cost. Therefore, the Franks units are effecting a 
net savings of the cost of 90 derricks out of each 100. 


Franks telescoping well! servicing units are made in 

















sizes from single and double pole masts to 90 ft. tele- 
= scoping open face derrick types for depths from the 
shallowest to 8,000 feet. Units without derricks will 
service to 10,000 feet. The derricks are mechanically 
raised and fold down over the truck for transporta- 


tion. Crown block and lines remain strung while | 


iene 


moving. 
Franks single ' 
ole 55’ unit. 3 : i 
Foleaunde ~ See Franks representatives listed below, or write for 
34’ 


further information and complete specifications. 





Franks unit 
without ‘derrick 
for territories 
having individ- 
derricks. Unit 
also has drum 
for sand reel. 
Note bed-space 
on truck. 








FRANKS REPRESENTATIVES 


a 149 brndeey, Blow MFE.CORP.EC | 
Export Office: A. V. Simonson, 149 Broadway, New York, U.S.A. ¢ 
Texas, Gulf Coast, Arkansas and New Mexico: R. M. White, Neil P. Ander- 


son Bldg., Fort Worth, Tex. 

Oklahoma, Kansas, Rocky Mountains: W. R. Brown, Box 137, Whittier Sta., WELL SERVICING ANO ORILLING UNITS 
Tulsa, Okla. 

Illinois Basin and Michigan: Glen L. Wigton, Box 26, Vincennes, Ind. 


California: Hillman-Kelley, Inc., 2441 Hunter Street, Los Angeles, Calif. in! or OKLAHOMA 





Lewis W. MacNaucutTon, of De- 
Golyer and MacNaughton, consultants, 
has been elected president for 1941 of 
the Dallas Petroleum Geologists. JAMES 
A. Lewis, Core Laboratories, Inc., was 
chosen vice-president; Frep JOEKEL, 
Magnolia Petroleum Company, was 
named secretary-treasurer, and HENRY 
C. Cortes, Magnolia Petroleum Com- 
pany, was elected to the executive 


committee. 
—_—<o --— 


Frank L. HERLE and Jort H. 
Hirscu have organized the consulting 
engineering firm of Herle and Hirsch, 
Wichita, Kansas. Both formerly were 
with the De Florez Engineering Com- 
pany of New York City. 

OS - 

R. C. Stoner has been elected a 
vice-president of the Standard Oil 
Company of California, to succeed 
M. E. Lomsarot, retired. 

oa tiiciae 

Hirst B. SuFFIELD has been named 
manager of the Sawyer Drilling Com- 
pany, Houston, Texas. 

ae nee 

D. J. Harrison, president of the 
Harrison Oil Company, Houston, 
Texas, recently was made a member of 
the board of regents of the University 
of Texas by Governor W. Lee O’Dan- 
iel, to serve a 6-year term. 

<> 

L. L. DREVEsKRACHT, geologist, Tide 
Water Associated Oil Company, has 
been transferred from Houston, Texas, 
to Wichita, Kansas. 

—_<> -—— 

James W. Rees has been named as- 
sistant general purchasing agent of the 
Pure Oil Company at Chicago, Illinois. 
He has been office and employment 
manager at Chicago for Pure. 

<> 

J. S. ALLatReE, superintendent at 
Hobbs, New Mexico, for the Humble 
Oil and Refining Company, has been 
transferred to Mineola, Texas. 

emetic 

THomas J. Harkins, chief chemist 
of the Pennzoil Company, has been 
appointed a member of the technical 
advisory committee of the Pennsyl- 
vania Grade Crude Oil Association, 
succeeding P. M. Rosinson, who was 
recently named assistant to Dr. R. E. 
Wison, head of the petroleum section, 
raw materials division of the advisory 
commission of the Council of National 
Defense. 

—_— <> — 

E. C. Norwoop, prominent North 
Texas operator and drilling contractor, 
died recently in a Wichita Falls hos- 
pital, where he had been ill for some 
time. Norwood had been active in re- 
cent development in the Fort Worth 
Basin. He was one of the co-discoverers 
of the Hapgood pool in eastern Clay 
County. 
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Dr. Rateo T. Goopwin, formerly 
manager of fuel oil sales for Shell Oil 
Company, Inc., has been appointed 
manager of Shell’s aviation department. 
A. J. M. Hamon, well known in the 
aviation industry, will be assistant 


manager of the aviation department. 
sarap “ea 


W. Ear, CUNNINGHAM has sold his 
interest in the Oil Well Drilling Com- 
pany, Dallas, Texas, of which he was 
part owner, field manager, and secre- 


tary. His future plans are indefinite. 
ee ee 


Water W. Trout, of the Lufkin 
Foundry and Machine Company, Luf- 
kin, Texas, was recently elected presi- 
dent of the Lufkin Chamber of Com- 
merce for 1941. He has previously 
served on the board of directors and is 
also president of the Lufkin Rotary 
Club. 

—_—<>-— —- 

H. W. Srracey, III, of the Baylor 
University Department of Geology, has 
returned to Waco, Texas, after spend- 
ing several months in the Interior 
Basins and Appalachian Plateau for 
the Worthington Development Asso- 
ciation. 

—_— —<~-—— 

Jo H. Caste, consulting petroleum 
engineer of Wichita Falls, Texas, has 
moved his offices to 708-9 City Na- 


tional Building in that city. 
a 


Ray KILCHENSTEIN, production 
foreman at Yazoo City, Mississippi, for 
the Magnolia Petroleum Company, has 
been transferred to Monahans, Texas, 
and will be production foreman in the 


Abell-Apco field. 
a 

C. H. Hupson, formerly petroleum 
engineer for the Socony-Vacuum Oil 
Company in Colombia, South America, 
has joined the staff of the Magnolia 
Petroleum Company. He is assistant 
district petroleum engineer at Alice, 
Texas. 

— <> —- - 

A. G. Carter, chief enforcement 
ofhcer at Kilgore, Texas, for the Rail- 
road Commission of Texas, has re- 
signed and been replaced by Wittiam 
J. Murray, JR., senior engineer. 

———<>- 

H. Everett HouGeEn, account ex- 
ecutive for MacManus, John and 
Adams, Inc., Detroit advertising 
agency on its Dowell Incorporated ac- 
count, a subsidiary of The Dow Chem- 
ical Company, attended the annual 
Dowell convention at Tulsa, Okla- 
homa, January 20 to 23. Hougen ad- 
dressed two of the convention’s ses- 
sions on the subjects of advertising 
and sales promotion. Dowell represent- 
atives at the convention were from 
the principal oil fields in the country 
where Dowell Incorporated provides 
chemical service for oil and gas wells. 


Howarpb F. Stover, secretary and 
treasurer of the Gaso Pump and Burner 
Manufacturing Company, Tulsa, Okla- 
homa, was a visitor in Houston, Texas, 
recently. 

<> 

PauL Getty, president, George F. 
Getty, Inc., and the Pacific Western 
Oil Company, has returned to his Los 
Angeles, California, offices after spend- 
ing some time in Mexico City, Mexico. 

<> 

AL WYNN is the new district geol- 
ogist at Wichita, Kansas, for the Kerlyn 
Oil Company of Oklahoma City, Okla- 


homa. 
—_—<> 


LeonarpD C. Ritts has been made 
president of the Devonian Oil Company 
to succeed the late ARCHIBALD W. 
LEoNnaRD. He has been vice-president 
and treasurer of the company. E. S. 
CALVERT, production superintent, has 
been named vice-president; H. E. 
DEAN, treasurer, and H. E. GEIGeEr, 
assistant secretary. H. C. MILHOAN 
has been elected a director of the com- 
pany. 

on <> 

GeorGE E. Burton, Midland, Texas, 
district geologist for the Sun Oil Com- 
pany, has been transferred to Tyler, 
Texas. 

= ee One — 

Georce E. Epcetrt, in charge of 
the gasoline division of the Carter Oil 
Company, was retired from active 
service on January 31. He had been in 
the employ of the company 30 years 
and 11 months. His associates honored 
him with a dinner at the Tulsa Club. 

—— «<> ee 

J. R. Hattey, of the production de- 
partment of The Texas Company, has 
been transferred from the Fort Worth, 
Texas, office to Houston. 

——<> 


F. B. Brmet and B. A. Myers, direc- 
tors of the International Petroleum 
Company, Toronto, Canada, and War- 
REN SMITH, vice-president of the Pan- 
tepec Oil Company, New York City, 
recently sailed for Venezuela. 

—<> 

James A. Butts, district engineer 
at Kilgore, Texas, for the Railroad 
Commission of Texas, has been made 
deputy supervisor to succeed A. S. 
TRUBE, new district engineer. 

- <> a 

M. L. MAYFIELD, production engi- 
neer at Gladewater, Texas, for the 
Cities Service Oil Company, has ac- 
cepted a position with the Cotton Val- 
ley Operators Committee and moved 
to Cotton Valley, Louisiana. J. N. 
Mires, who has been petroleum engi- 
neer at Great Bend, Kansas, for Cities 
Service, takes over Mayfield’s duties in 
East Texas. 
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LAUGH wiry BARNEY 





Smith: Did you know that a single 
Mormon would have as many as ten 
wives? 

Smythe: That right? How many 
would a married one have? 

y y y 

A minister was asked by one of his 
least respectable members to say prayers 
on Sunday for Anna Bell. The clergy- 
man did so. A few days later the pastor 
asked the church member if he desired 
the prayers for Anna Bell to be re- 
peated. “No, thank you kindly,” re- 
plied the church member. “She won 
last Wednesday at seven to one.” 

7 y y 

Sign in Library: ‘Thinking allowed 
—but not aloud!” 

y y 

First Mosquito: Hooray! Here comes 
a new arrival. 

Second Mosquito: Good! Let’s stick 
him for the drinks! 

7 7 - 

Sheriff: Did you catch the auto 
thief? 

Deputy: He was a lucky bird. We 
had chased him Snly a mile when our 
500 miles was up and we had to stop 
and change our oil. 

y y > A 


In the old days, when a fellow told 
a girl a naughty story, she blushed at 
it. Nowadays she memorizes it. 
y y ¥ 
The only difference between a cutie 
and an old maid is that the cutie goes 
out with the Johnnies and an old maid 
sits home with the willies. 
y y y 
It’s fun to be a vagrant breeze 
And blow about the ladies’ knees; 
Though many knees, without a doubt, 
Are nothing much to blow about. 
q Y y 
The officer of the day stopped a mess 
orderly as he was carrying a soup kettle 
out of the kitchen. 
“Here, you,” he snapped, “give me 
a taste of that!” 
Obediently he was handed a ladle, 
and he tasted it. 
“Great Scott! do you call that stuff 
soup?” he roared. 
“No, sir,” responded the orderly 
meekly, “‘that’s dish water.” 
—The Yellow Strand. 


y q y 


And then there was the girl who was 
so lazy she wouldn’t even exercise dis- 
cretion. 
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An old Southern colonel was making 
a trip through Turkey and one day 
hired a guide to take him on a per- 
sonally conducted tour of the Sultan’s 
harem. While wandering around 
through the halls he suddenly recog- 
nized a burly black negro attendant 
as one of his former hands on_ his 
Southern plantation. 

“Well, Sam,” exclaimed the sur- 
prised colonel, ‘‘what on earth are you 
doing away over here?” 

“Well, suh, boss,” replied the grin- 
ning negro, “Ah’ll tell you. Ah has de 
best job in de worl’. Every day ah sits 
heah in front o’ dis yeah do’ way. Ah 
has a bowl o’ watah in mah hand an’ 
when dat long line o’ beautiful gals 
wat belongs to de Sultan passes by, ah 
dips mah fingahs in de watah and trows 
it on ’em. When ah comes across one 
wat sizzles—ah is all done fo’ de day!” 

y y y 

Mr. Green: My wife is scared to 
death someone will steal her clothes. 

Mr. Jones: Doesn’t she have them 
insured? 

Mr. Green: She has a better idea. She 
has some guy stay in the closet and 
watch them. I found him there the 
other night. 

y y y 

“I’m glad to see you again. I felt 
sure you were dead.” 

“What made you think that?” 

“Well, I’ve heard several people 
speaking well of you lately.” 

a ae 

Protect the birds. The dove brings 
peace and the stork brings tax exemp- 
tions. 

y y y 

“Are you a college man?” 

“No, a horse stepped on my hat.” 
Y y y 

Sweet Young Thing: There is a rat 
in my room. 

Hotel Clerk: Make him come down 
and register. 

y 5 A ¥ 


He: I had a date with a professional 
mind reader. 

She: How did she enjoy her vaca- 
tion? 

y y y 

“Lost your job as a caddy?” asked 
one boy. 

“Yep,” replied the other. “I could 
do the work all right, but I couldn’t 
learn not to laugh.” 

—PFhe Hercules Record. 


A census enumerator approached a 
lounging Negro dandy. He asked and 
learned the man’s name, age, place of 
residence; then inquired, ‘““What’s your 
business?” 

The answer came superciliously: “TI 
owns a hand laundry, I does.” 

“Where is it located?” 

“Dar she comes now!” 

v y 7 

The man accosting the cop was 
badly pickled. “Officer, I’m looking for 
a parkin’ plashe.” 

“But you’ve got no car,” replied the 
officer. 

“Oh, yesh I have; it’s in the parkin’ 
plashe I’m lookin’ for.” 

—The Hercules Record. 


y y 7 
Major: Don’t you know how to 
stand at attention? 
Rookie in oversized uniform: 1 am, 
sir. It’s my uniform that is at ease. 
y y 7 


In a community a bank went under 
and the banker opened a filling station. 
The first customer was a man who had 
done business with the bank. The erst- 
while banker met the customer and 
said: “What can I do for you this 
morning?” 

“Give me ten gallons of gas,” said 
the customer. 

“Can’t you get along on five?” was 
the startling rejoinder. 

ow # 

A stage actor, applying for a radio 
job, was asked, “Do you feel that you 
can act without an audience?” 

“My dear man,” was his reply, “that’s 
why I’m here.” 

a eZ 

She: Is there no hope, Doctor? 

Doctor: Well, I don’t know. What 
are you hoping for? 

y 7 y 

A youngster asked his father how 
wars begin. 

“Well,” said his father, “suppose 
America quarreled with England, 
and—” 

“But,” interrupted the mother, 
“America must not quarrel with Eng- 
land.” 

“I know,” he answered, “but I am 
taking a hypothetical instance.” 

“You are misleading the child,” said 
the mother. 


a 


No, I am not,” he answered. 

“Yes, you are.” 

“IT tell you IT am not! It’s outrage- 
ous— 

“All right, Dad,” said the boy. 
“Don’t get excited. I think I know 
how wars begin.” 


—The Wyatt Way. 
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Here's THE 
‘COMBINATION 
FOR A 
SUCCESSFUL 
CEMENT JOB 










* BAKER CEMENT 
FLOAT COLLAR 


** BAKER CEMENT 
Wash-Down 
Whirler 

q FLOAT SHOE 


Baker Cement 
Wash-Down 
Whirler Float Shoe 
provides... 


(1) Safe guiding and 
floating 


(2) Effective washing 
action, 


(3) Positive - acting 
BALL-TYPE Ball Back- 
Pressure Valve 





(4) Efficient cementing 
(5) Easy drillability 





x* 


THE TIME TO DO A 
CEMENT JOB IS THE 


TIME... 


and your best chance for a successful “‘first-time” 





cement job is to use Baker Cement Whirler Equipment . . . 
which has proved by field results to afford best possible 
cement distribution at the critical point, the shoe joint. 

Channeling at the shoe joint often necessitates a re- 
cement job which means additional time and added ex- 
pense. The whirling action afforded by Baker Whirler 
Equipment gives best possible assurance of uniform dis- 
tribution of the slurry entirely around the casing at the 
shoe joint and for a maximum distance up the pipe. 

The eftective Baker whirler principle is available in 
several types of Baker Cement units . .. a Baker Cement 
Wash-Down Whirler Float Shoe, a Baker Cement Wash- 
Down Whirler Guide Shoe, and a Baker Cement Float 
Collar in combination with a Wash-Down Whirler type 
of Shoe. 


Complete details concerning Baker Cement Whirler 
Equipment, as well as other units making up the Baker 
line of Cement Guiding, Floating, Cementing Equipment 
will be found in the 1941 Composite Catalog; or, addi- 
tional information may be secured from your nearest 


Baker office or field representative. 


-Main Office and Factory: 
6000 So. Boyle Ave., Los Angeles, Calif., Box 127, Vernon Station 


Central Division Office and Factory: P.O. Box 3048, Houston, Texas 
Export Sales Office: 19 Rector Street, New York City 





MACHIN 


"Oilwell" Super Swivel 


Ye several advanced features of 
Oil Well Supply Company’s line 
of rotary swivels are now available in 
a new swivel designed for the heaviest 
loads and highest speeds of today and 
the even greater requirements of the 
future. The capacity of the “Oilwell” 
Super Swivel with 4'4-in., 18-lb. drill 
pipe is given as 11,000 ft. at 400 
r.p.m.; 14,000 ft. at 200 r.p.m., and 
17,000 ft. at 100 r.p.m. It provides a 





“OLLWELL” 
SUPER SWIVEL 





full 4-in. fluid passage through goose- 
neck, wash pipe. and body, resulting 
in streamlined flow with no change in 
fluid velocity. The gooseneck is heat- 
treated and galvanized and is of wide- 
radius design to minimize flow-restric- 
tion and the cutting action of the 
fluid. The wall thickness is increased 
at the top. The body is provided with 
7 ¥g-in. A.P.I. tool-joint threads (left- 
hand). Extra length permits rethread- 
ing. 
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Like all other modern “Oilwell” 
swivels, the wash pipe of the new 
Super Swivel is faced inside and out 
with Di-hard, having a uniform hard- 
ness well above 600 Brinell and a very 
low coefficient of friction. Di-hard 
greatly extends the service life of the 
wash pipe and also its lubricated pack- 
ing, it is asserted. The latter requires 
no adjusting, and waterproof grease 
is used for lubrication. Three fittings 
are provided so that at least one is 
accessible for lubrication no matter 
where the swivel body stops. 

Two grease-lubricated oil seals con- 
tacting a hardened-and-ground sleeve 
at the bottom of the housing prevent 
oil leakage. Two similar lubricated 
seals close the oilbath at the top. 

All bearings are designed for ca- 
pacities far exceeding the recom- 
mended maximum service load of the 
swivel. All are made by well-known 





manufacturers of anti-friction bear- 
ings. All working parts operate in a 
2-gal. circulating oil-bath, which is 
ventilated by two large breathers 
equipped with filters. 

Both the swivel housing and the 
elevator links are protected from ham- 
mering and wear by a rubber-padded 
rest, which is integral with the swivel 
housing. Rubber-padded ears prevent 
the links from sliding-off the rest. 





Hobart Arc Welder 


A compact arc welder having in- 
built power plant, known as the new 
Hobart “Junior” Streamliner is an- 
nounced by Hobart Brothers Company, 
Troy, Ohio. Primarily designed for out- 
side work where speedy welding service 
at the job is necessary, this welder has 
a sturdy lifting eye for handling with 
crane or hoist and can be easily 
mounted on an emergency repair truck 
or trailer, it is stated. 

The Hobart “Junior” Streamliner is 
powered by a 4-cylinder Hercules gas- 
oline engine, Model IXB, 3'%-in. bore 
and 4-in. stroke, developing 26 b.hp. 
at 1500 r.p.m. 


Clark's 15,000-Pound 5-Stage Compressor 


LARK Bros. Company, Inc.,Olean, 
eo York, one of the leading mak- 
ers of compressors for industrial service, 
has announced a new horizontal com- 
pressor for air or gas that will handle 
pressures to 15,000 Ib. per sq. in. The 
new unit is small, 
compact, and 
adaptable to any 
type of drive, it is 
stated. It is par- 
ticularly suitable 
for use by chem- 
ical and oil com- 
panies, research 
laboratories, and 
schools where spe- 
cial processes are 
employed involv- 
ing air or gas com- 
pression. Clark ~- 
also offers high- 
pressure compressors in other sizes. 

Clark Bros. Company, Inc., has been 
one of the leaders in the development 
of high-pressure compressor equipment 






for the oil and gas industries, particu- 
larly in the fields of pressure main- 
tenance, gas cycling, refining, and oil 
and gas pipe line operation. 
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ANEW 
DRILLING TECHNIQUE 


developed with the 


ZUBLIN 
DIFFERENTIAL BIT 


Drills fast, straight hole with light weight. 
o- 
Has self-cleaning rollers. 
e 
Has separate, adjustable nozzles to clean 
hole and clean bit and to prevent "balling 
up.” e 
The only drilling bit (except our Simplex) 
that makes a spherical bottom of hole. 
* 
The fastest drilling bit. 


oe 
No cutter rotation around hole axis. No 





dead centers. . 
Drills alternate sticky and hard forma- 
tions. + 
Has different type rollers for different 
formations. . 
Dise rollers for broken formations. 
+. 
Saw tooth rollers for hard formations. 
e 


Combination of both disc and saw tooth 
rollers. 














Write for 
Descriptive 
Literature 
7 
DISTRIBUTOR 
ZUBLIN 
SIMPLEX BIT cempnpuanes 
—also available with AVAILABLE 
8 types of cutters. 14 
years of successful Write if 
pact interested. 












7 . 5 “ ‘ A os - oa 
c + fs g uf : . . ay Cony 


‘ie: 


DIFFERENTIAL Drilling BI 


UNIVERSAL ENGINEERING COMPANY, LTD. Main Offices: 2369 East 51st Street, Los Angeles; and, 401 Velasco Street, Houston, 


Texas. California Branches: Bakersfield, 99 Highway and Pierce Road; Avenal, Skyline Road; Ventura, 183 North Garden Street. 
Louisiana Branch: Lake Charles, 1400 Broad Street. 
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MACHINERY and EQUIPMENT 





Wyatt Pressure Spheres 
ICTURED here are two 10,000- 
bbl. Wyatt Pressure Spheres erected 

on a Texas Panhandle lease to store 

charging stock for a nearby polymeri- 





National Type E 
Pumping Jacks 
HE National Supply Company, 
Toledo, Ohio, announces the in- 
troduction of a new line of pumping 
jacks, designated as Type E, and built 
in three sizes with a rated polished- 
rod load of 10,000, 12,000, and 16,000 
lb. To insure a maximum servicing 
convenience and minimum power ex- 
penditure in operation, many new fea- 
tures have been incorporated, it is 
stated. The true arc hanger provides an 
absolutely straight lift that contributes 
to longer wire-line wear and lower 
maintenance costs, the manufacturer 
states. 
A relatively low minimum ratio of 
1 to 1 provides the short stroke so 
often desirable but longer stroke re- 
quirements can also be met if neces- 
sary. 





ton and Dallas, Texas, is 95 Ib. 


zation plant. Working pressure of these 
spheres, fabricated and erected by 
Wyatt Metal and Boiler Works, Hous- 


Needle-type, oil-bath, anti-friction 
bearings reduce power requirements 
and solve the problem of lubrication 
and excessive wear, it is asserted. They 
are self-aligning, dust-proof, and oil- 
tight. 

Adjustment and self-alignment fea- 
tures contribute extensively to the 
maintenance of operating economy and 
efficiency. 

The rigid pyramidal type frame is 
one of exceptional strength and sta- 
bility, does not require the use of 
extra braces, and practically eliminates 
the possibility of deflection or mis- 
alignment under load. Steel castings, 
welded into the frame at the four areas 
of foundation contact, provide in- 
creased stiffness and a wide foundation 
bolt spacing so desirable at these vital 
points. 

Type E Jacks are fabricated from 
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structural steel and steel castings by 
electric welding, a construction that 
results in an unusually strong and 
rigid unit. 

Further details and specifications 
may be had by asking for Bulletin No. 
288, copy of which will be mailed 
upon request. 





Kennametal Inserts Used in 
Otis Bottom-hole Regulator 


HE use of Kennametal 

inserts to withstand the 
abrasive action of flow 
against the valves and seats 
in bottom-hole regulators 
has proved extremely satis- 
factory, according to Otis 
Pressure Control, Inc., Dal- 
las, Texas, who are using the 
material in their regulator 
equipment. This fact is not 
so important to the average 
producer whose wells make 
little or no sand; but, to 
those few producers whose 
wells make considerable sand 
the Kennametal inserts are 
invaluable, it is stated. In 
sand-producing wells the ac- 
tion of the flow carrying 
sand through the valve parts 
is comparable to that of a 
sand blast. In an effort to 
find something that would 
withstand this erosive action 
many heat-treated, high- 
grade alloyed steels were 
used; but in each case, until 
Kennametal was found, the 
valves cut-out within a short 
time, the manufacturer as- 
serts. 

The idea of using Kenna- 
metal inserts originated from 
an experience in the Otis 
shop some time ago. Because 
the bottom-hole regulator is 
made of the hardest steels 
(K-Monel, chrome-molyb- 
denum and nickel-molyb- 
denum alloy), tool stock 
with which these steels are 
machined had to be the hard- 
est and toughest available. 
It was found that by using 
Kennametal tool stock these 
steels could be cut much 
faster; not only because the 
lathes could be turned faster 
but because the tool stock 
stayed sharp longer. As a 
result of this experience, 
Kennametal inserts were first 
tried in the bottom-hole regulator and 
to date, after almost a year of use, not 
one Kennametal insert has cut-out, it 
is stated. 
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Kennametal is an intermetallic com- 
pound corresponding to the formula 
W.Ti.C,. The hardness of this metal is 
89-91 Rockwell “A” and has strengths 
of 200,000 to 300,000 Ib. per sq. in. in 
transverse rupture test. Its modulus of 
elasticity is about 58,000,000 Ib. per 
sq. in. Kennametal’s hardness (89-91 
Rockwell “A”) is about 8 points 
harder than the hardest tool steel and 
it is undoubtedly this property that 
makes it so suitable for use in the Otis 
Removable Bottom Hole Regulator, 
according to the manufacturer. 





New Drilling Bit 


DEPARTURE is made from tra- 
A ditional drilling bit design in its 
Zublin Differential Bit, Universal 
Engineering Company, Los Angeles, 
California, states. An original feature 
of this bit consists in fitting the plane 
of the roller carrier at a 15-deg. angle 
with the axis of the drill pipe, it is 
asserted. The roller carrier is equipped 
with nine barrel-shaped roller cutters, 
four wide and five narrow, each having 
three disks or three rows of saw teeth, 
depending on the character of the for- 
mation. Three sets of gauge rollers con- 
trol the size of the hole. The carrier 
revolves on ball bearings in a hard- 
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faced heat-treated alloy cast-steel 
shank. 

Instead of concentric rotation with 
the cutting edges in constant tracking 
contact with the formation and the 
production of a flatbottomed hole, 
the Zublin Dif- 
ferential cuts a 
perfect spherical 
bowl by a three- 
fold, non-con- 
centric combina- 
tion of rotations, 
it is stated. The 
bit shank rotates 
with the drill 
pipe. For every 
4344 revolutions 
of the drill pipe, 
the cutter wheel 
makes one revo- 
lution and the 
rollers in the cut- 
ter wheel rotate 
independently 
against the for- 
mation. 

The cutters describe downward and 
upward spirals that criss-cross at an 
angle of 30 deg. There is no tracking 
and no dead centers, it is stated. The 
rollers are self-cleaning. 

The constant shift in the position 


of the cutters and cutter teeth in the 
bottom of the hole results in smooth 
rolling contact with the formation and 
permits light-weight drilling to an un- 
usual degree, the manufacturer asserts. 
Two streamlined, interchangeable 
nozzles are provided for fluid circula- 
tion, the upper to clean the bit as the 
cutters come out of the formation, and 
the lower to flush the bottom of the 
hole. Nozzles are designed for as much 
as 2000 gal. of mud per min., but in 
normal operation the range is from 500 
to 800 gal. per min. With lower fluid 
circulation, nozzles can be adjusted to 
smaller orifices and greater velocity. 
One important feature pointed out 
by the manufacturer for the Zublin 
Differential Bit is its ability to drill a 
straight hole rapidly and smoothly 
while rotating at from 200 to 400 
r.p.m., with '/ to 2 points of weight. 
Disk and saw-tooth rollers are pro- 
vided, as is a combination of both. The 
types are identical in overall dimen- 
sions, and wheels of both are inter- 
changeable. Shanks are of heat-treated 
alloy cast-steel. Wheel and roller as- 
semblies are fitted with ball and roller 
bearings, and the entire assembly has 
mechanical scrapers. Further informa- 
tion will be supplied by Universal En- 
gineering Company, Ltd., 2369 East 
Sist Street, Los Angeles, California. 
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(HYDRAULIC COUPLING) 


If you are interested in improving the perform- 
ance of your Diesel-powered drill rigs —if a 
practical means of speed control that also 
smooths out torque fluctuations, protects 
engines, machinery and cables from sudden 
shocks and overloads, would save you time and 
money — get the facts on the Fluid Drive (Hy- 
draulic Coupling). Phone or write the nearest 
American Blower branch office today for com- 


AMERICAN BLOWER CORP. 


HYDRAULIC COUPLING DIVISION, 6000 Russell St., Detroit, Mich. 
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Utility Block 

NEW single-sheave utility block 

that can be quickly converted 
for use as a floor block, as a bailing and 
coring block, or a tubing block by 
means of interchangeable parts, is man- 
ufactured by Baash-Ross Tool Com- 
pany, 5512 Boyle Avenue, Los An- 
geles, California. 

The utility block is of all-steel con- 
struction, with tapered roller bearings 
for the sheave, and 360-deg. swivel. 
The sheave is heat-treated cast-alloy 
steel, or manganese steel, 18 in. O.D., 
and available grooved for any diameter 
=> 
wa”. “ay, 





MODEL "140" DITCHER 


Digs—16"* to 30° wide, 5' 4°' deep, at speeds 
from 1. foot to 26 feet per minute. Soil-conveyor 
shiftable and reversible. Extra strong boom, wheel 
and buckets. Digs all types of soil successfully. 
Operates over roughest terrain. Special equipment 
for stripping pipelines. 





line 7 in. or smaller. The block has a 
working capacity of 78,000 lb., with a 
safety factor of two-to-one, based on 
the yield point of the material. In- 
tegral side plates guard the sheave and 
prevent the line from jumping the 
groove. A side-opening feature allows 
the line to be placed around the sheave 
easily and without danger of kinking, 
eliminating the need for threading the 
line through the block. 

When used as a floor block in well- 
servicing work, the utility block is de- 
signed to be carried on the portable 
well-pulling unit, and to be attached 
to the base plate, which is perma- 


NE ZCLEVELANDS 


SAVE YOU MONEY 
FROM THE WORD 


"Clevelands" accomplish this because with 
them every operation incidental to me- 
chanical ditching is speeded up... waste 
motion eliminated and precious minutes 
saved. 


Generous-sized, field-equipped Diesel or 
Gasoline engines—large track area—wide 
tread—harder, stronger material—all gears 
in grease-sealed housings—a preponder- 
ance of anti-friction bearings—Multi-speed 
transmissions for individual, correct control 
of all speeds and feeds—weight well bal- 
anced on fully-perfected, quick-maneuver- 
able full-crawler mounting—quick, easy 
field service due to simple accessible con- 
struction—rapid, cheap transportation— 
these are some of the reasons why "'Cleve- 
lands" stand supreme in their ability to get 
the work done at absolutely rock bottom 
costs. Two "Cleveland" Models, illustrated 
at left and below. 


MODEL "90" BACKFILLER PIPE CRANE 


A pipeline backfiller that's built to go anywhere. Affords faster cleanup on any size line. 
Instantly available for lowering slack-loops, pulling road-crossings, unloading or laying pipe. 





Write for Complete Information and Specifications 


THE CLEVELAND TRENCHER COMPANY 


“Pioneer of the Small Trencher” 


GO! 


Baash-Ross utility block 
nently anchored into the derrick foun- 
dations. Attachment is easy, being ac- 
complished by inserting a heavy bolt. 
The base plate permits the block to 
move through an arc of 90°, and pro- 
vides a positive stop against which the 
block can tilt at an agle of 45° from 
the floor in any direction, it is stated. 

The utility block becomes a high- 
speed bailing and coring block when 
it is attached to the beam clamp and 
is hung from the base beam of the 
crown block. 

For converting the utility block for 
use as a tubing block, a forged-steel 
clevis assembly is supplied. The clevis 
is free to swing from side to side, but 
the swivel can be locked by a locking 
pin when desired. 





Kelly Pipe Wiper 
O prevent excessive rotary mud 
from contacting the metal rollers 
of roller-bearing kelly bushings, an all- 
rubber pipe wiper has been developed 

















by Patterson-Ballagh Corporation. The 
wiper consists of a heavy round disk 
of the same type of rubber as used in 

















protectors. The center is holed square to 
20100 ST. CLAIR AVENUE CLEVELAND. OHIO | fit the shape of the kelly. It is inserted 
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in the lower part of a Baash-Ross roller- 
bearing kelly bushing. By its use it is 
unnecessary to use wash water on the 
kelly and there is no dilution of the 
mud, the manufacturer states. The de- 
vice is made in three types, to fit three 
types of kelly bushings. One type in- 
cludes a wiper bracket to which the 
rubber element is bolted. The second 
type consists of the rubber element 
only. Further details may be obtained 
from the manufacturer, Patterson- 
Ballagh Corporation, 1900 East 65th 
Street, Los Angeles, California. 





Emco Bell Prover 
; ASSURE that the meters used 


in measuring gas are maintained 
at a proper degree of accuracy, a bell- 
type prover is 
used as a stand- 
ard by most 
gas companies. 
The newly de- 
signed Emco 
Type 41 Bell 
Prover is said 
to provide a 
greatly refined 
mechanism of 
this type with 
many innova- 
tions and at- 
tachments to 
facilitate the 
proving opera- 
tion. 

Among the features asserted by the 
manufacturer are the following: 

The bell is accurately guided at both 
top and bottom by friction-free roll- 
ers. A steel cable controlled counter- 
balance is used to reduce friction. 
Three-point adjustable bell suspension 
permits accurate bell alignment. Three 
dial-type thermometers are provided to 
record (1) temperature of the atmos- 
pheric air, (2) temperature of the air 
in the bell and, (3) temperature of the 
oil seal of the bell. Large airways and 
streamline fittings provide high capac- 
ity with a minimum change in pres- 
sure. There is a large, plainly marked 
straight scale with “sped-up” magni- 
fied scale at the main divisions to fa- 
cilitate close reading. 

The Emco Type 41 Bell Prover as 
well as other meter testing equipment 
is described in Bulletin No. 1066. 
Copies can be obtained by writing the 
Pittsburgh Equitable Meter Company 
at 400 North Lexington Avenue, Pitts- 
burgh, Pennsylvania. 








Synthetic Rubber and 
Koroseal Packings 


WO new types of packing, one 
made of Ameripol, its own syn- 


thetic rubber developed after 14 years 
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of research and revealed last summer, 
and the other of Koroseal, the syn- 
thetic elastic material also created in 
its laboratories, are announced by The 
B. F. Goodrich Company, Akron, Ohio. 
Both are sheet packing. 

The Ameripol product is a dark 
sheet packing said by the manufac- 
turer to be superior to natural rubber 
and other synthetic packings in its 
resistance to the action of oils. It ages 
well, and provides excellent resistance 
to heat and cold as well as water ab- 
sorption, it is further stated. Tensile 
strength is approximately 1500 lb. per 
sq. in., elongation 400 percent, Shore 
durometer hardness 78 to 82. 


The product is made to order only 
in 100-lb. rolls, approximately 36 in. 
wide, and in thicknesses from 1/32 to 
4, in., inclusive. A sq. yd. of the 1/16- 
in. size weighs approximately 43/4 Ib. 

The Koroseal packing is specially 
compounded to resist the action of oils 
and solvents, and also resists the action 
of some corrosives. Tensile strength is 
about 2200 Ib. per sq. in., elongation 
300 percent, Shore durometer hardness 
73 to 77. It is supplied in 26-in. by 
26-in. sheets, with the 1/32-, 1/16-, 
1/8-, and 3/16-in. sheets carried in 
stock, and other thicknesses made to 
order. 





Those are the savings reported by 
scores of operators who are using 
THORNTON Four-Rear- 
Wheel DRIVE, The reason is 
simple and you also will be able 
to materially cut your costs. How? 
Instead of buying a big, expensive 
truck you can select a smaller one, 
add a THORNTON Four- 
Rear-Wheel DRIVE and carry 


your loads at greater profit. 


The Thornton is far more than a 





f 1 HORMION | 


25-40% ON TRUCK INVESTMENT, 
30% ON OPERATION, 
35% ON UPKEEP 





third axle. It is a completely engi- 
neered unit with two driving axles 
under the load. It will take heavy 
loads through where conventional 
heavy-duty trucks would be stalled 
and have to quit. Not only are you 
assured of greater traction and 
exceptional economy, but you also 
get greater flexibility and safety. 


Why not send today for the com- 
plete story. The chances are great 
that THORNTON will solve 
YOUR hauling problem! 





THORNTON TANDEM CO. 


8701-8779 GRINNELL AVE. 


DETROIT, MICH. 


Manufacturers also of the THORNTON automatic-lockinge DIFFERENTIAL 
which gives traction when slippery going makes trucks equipped with ordinary 
differentials helpless. 


“When you need TRACTION you need THORNTON” 
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Rotary Tong for "Slim- 
Hole" Drilling 


LIGHT-WEIGHT rotary tong, 

weighing only 136 lb., has been 
designed by Byron Jackson Company 
for use in “slim-hole”’ drilling. This 
tong is made for drill pipe to 27-in. 
diameter and has a patented double 
bore that permits it to grip upon either 
the drill pipe or tool joint. The jaws 
are equipped with a narrow die and 
are so designed that they have con- 
tinuous contact around the pipe, which 
will not be crushed even when break- 
ing-out tight joints, the manufacturer 
states. The T-head spring latch closes 


automatically and the tong grips in- 
stantly when applied on the pipe or 
tool joint. 

The BJ light-weight rotary tong 
embodies all features of convenience 
and safety found in larger tongs, in- 
cluding the BJ rollover lever whereby 
the tong can be reversed for ‘“‘making- 
up” to “‘breaking-out” in 10 seconds’ 
time without lowering or disconnect- 
ing the tong, it is stated. To reverse 
the action of the tong, merely unhook 
one suspension rod, roll the tong over, 
rehook the rod to the handle, and the 
tong is in working position completely 
reversed. 

The equipment is made in 2%, in. 





space in the derrick. 








Streamlined—and extremely well balanced for straight fall and 
safety—this compact, sturdy block assures maximum working 


Large diameter center pin for strength and long bearing life... 
30” Alloy steel sheaves with A.P.I. grooves, heat treated for 
maximum sheave and wire line wear . .. Hy-Load Roller Bear- 
. Short Overall Length ... 100 
Ton Capacity with ample safety factor. 


ings with Alemite Lubrication . . 


Can be furnished with adapter which can be connected to drill- 
ing hook with short rigid coupling. 


Write for Illustrated Bulletin 


McKISSICK PRODUCTS CORP. 


TULSA, OKLAHOMA 


tho NEW 


48 inch 


McKISSICK 
Traveling 
Block 
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and 27% in. sizes only. By changing 
the latch and latch lug jaw, the 23%- 
in. tong is easily converted for use en 
27/g-in. pipe. 

















More complete information about 
the BJ light-weight rotary tong may 
be obtained from Byron Jackson Com- 
pany, P. O. Box 2017, Terminal An- 


nex, Los Angeles, California. 





McEvoy Casing Nests 


HE McEvoy Company, Houston, 
Texas, has announced a new series 
of low-cost ‘‘casing nests” for medium 
pressure wells. These ‘‘casing nests”’ are 





offered with the option of five types 
of tubinghead bonnets, seven types of 
tubing hangers, and three types of cas- 
ing hangers. This wide choice of hang- 
ers and bonnets permits any known 
method of well completion and will 
allow last minute changes in the com- 
pletion program if desired, the manu- 
facturer asserts. 


Modified A.P.I. flanges permit the 
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installation of blowout preventers 
without the need of adapters. 

According to the manufacturer, the 
low cost of these casing nests is a re- 
sult of scientific design, standardized 
designs, and mass production. 

Ample safety factors are allowed. 
Constructed of 100,000-Ib. tensile 
strength steel, these heads are com- 
pletely safe, it is asserted. 

Flanged tubing outlets and tubing 
hanger lock screws are available if de- 
sired. 

McEvoy Type D Casing Nests are 
sold through leading supply stores. 





"Pacific" Announces New 
Line General Service Pumps 
NEW line of general service cen- 
trifugal pumps has been an- 


nounced by the Pacific Pump Works, 
Huntington Park, California. These 
new Type “SV” pumps are designed 








for all types of service and are able to 
meet a wide variation in pumping con- 
ditions, the manufacturer states. They 
can be used both for ordinary general 
service application and for extremely 
high temperatures down to sub-zero 
temperatures, handling both heavy and 
light liquids. Capacities range from 25 
to 1400 gal. per min. against discharge 
pressures to 300 Ib. Pumps are designed 
for maximum casing working pressure 
of 600 Ib., and are suitable for han- 
dling liquids to 750°F. at speeds rang- 
ing to 3600 r.p.m. 

Pumps supplied for cold service are 
foot-mounted, as shown in the upper 
part of the accompanying illustration, 
and pumps for hot service are center- 
line-mounted, as shown in the lower 
part of the illustration. The pump for 
hot service is arranged with water- 
cooled bearings, stuffing boxes, and base 
pedestals, and includes provisions for 
removable lagging, if desired. 

The pumps are equipped with heavy- 
duty, double-row, radial and ball 
thrust bearings, arranged for ring-oil 
lubrication, and are mounted on heavy 
rigid pump shafts. 

The pumps can be supplied either 
with or without auxiliary piping for 
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water-cooling and lantern ring-seal oil 
lubrication. 

The design of these pumps is such 
that the various parts coming in con- 
tact with the liquids or acids being 
handled can be fabricated of many 
different types of materials suitable to 
resist corrosion. They are supplied with 
vertical suction and discharge open- 
ings. When designing these pumps, 
special attention was given to dis- 
mantling. By removing the shell head 
on the front side of the pump, the 
impeller and all wearing parts within 
the pump can be inspected, replaced, 
and renewed without disturbing the 
driver or any of the piping connec- 
ticns, it is stated. All parts are readily 
accessible and ample space has been 
provided so that packing of the pump 
and adjusting of the packing can be 
accomplished with ease. 

These “Pacific” pumps are adjust- 
able to any type of drive, and pump 
bases are supplied to accommodate any 
make of driver. 

The high efficiency of these pumps 
is maintained by excellence of castings, 
exacting machine work, and thorough 
checking, testing, and inspection, the 
makers assert. Complete details of the 
“Pacific” Type “SV” pumps are avail- 
able from the Pacific Pump Works, 
Huntington Park, California. 





"Whiz" All-Purpose 
Electric Tool 


ARAMOUNT PRODUCTS 

COMPANY, 545 Fifth Avenue, 
New York, New York, announces an 
all-purpose electric tool called “Whiz.” 
Although weighing but 3'% Ib., the 
manufacturer asserts that due to its 
flexibility it handles equally well on 
heavy power jobs and delicate precision 
work. 





In making the statement that this is 
“the most versatile tool ever made” the 
manufacturer lists the following duties 
that it will perform: 

Drills any size hole to 4 in. in any 
material, including steel. 

Grinds with large 4-in. wheel or 
small mounted grinding wheels in a 
variety of shapes to fit any job. Grinds 
everything from tools and dies to jew- 
els. Smoothes rough edges of castings 
and welded joints. 


Sharpens axes, chisels, scissors, knives, 
lawn mowers. 

Wire brushes to remove rust from 
machinery and from auto fenders be- 
fore repainting, to remove paint from 
woodwork and to roughen rubber tires 
before vulcanizing or patching. 

Sands with drum sanders or disk 
sanders of different sizes. Used to sand 
furniture, woodwork and metals, re- 
move paint and rust and finish all sur- 
faces. 

Polishes with large muslin buffing 
wheels or small mounted rubber wheels 
containing an abrasive compound to 
give a mirror finish to all metals. 

Saws any material with high-speed 
circular saws. 

Shapes all metals — using the steel 
cutters for softer metals, such as brass, 
copper, aluminum, babbitt, lead, and 
bronze, and using the special shaped 
mounted grinding stones for metals of 
high tensile strength, such as steel and 
cast iron. 

Etches glass or any softer material as 
easily as writing. 

Engraves steel, copper, wood — in 
fact no substance is harder than the 
abrasive wheels used with the Whiz. 

Carves in wood, plastics, bone, cork, 
or other materials, using many-shaped 
steel cutters. 

The tool is made in two models: 
Standard Model and Two-Speed Model. 
The former sells for $7.95 and the 
latter for $9.95, including accessories, 
on a 10-day trial plan. 

For further information write the 
manufacturer direct. 





Fluorescent Luminaires 
A NEW fluorescent luminaire em- 


ploying two of the recently an- 
nounced 100-watt, 60-in., white, or 
daylight fluorescent lamps, and de- 
signed especially for general and sup- 
plementary high-level illumination in 
industrial or commercial areas is an- 
nounced by the Westinghouse Electric 
and Manufacturing Company. This 
new 2-FPR-100 luminaire is ideal for 
supplying the high intensities needed 
in plants where production is being 
speeded, the manufacturer asserts. 
They are available on 110-125-, 199- 
216-, and 220-250-volts, 60-cycle a-c. 

Units are arranged for rigid or flex- 
ible conduit, or chain suspension 
mounting. Levolier switches may be 
installed if desired. Standard units are 
shipped completely wired, and are fin- 
ished with a smooth silver gray baked 
enamel. 

Further information may be ob- 
tained by writing Westinghouse Elec- 
tric and Manufacturing Company, 
Lighting Division, Cleveland, Ohio, 
Edgewater Park. 
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Plan for Natural Gas 
Meeting 


Recently five committees of the 
Natural Gas Section of the American 
Gas Association met in St. Louis, Mis- 
souri: the executive and managing 
committee, accident prevention sub- 
committee, industrial and commercial 
zas sales committee, main technical and 
research committee, and general pro- 
gram committee. 

One of the most important matters 
discussed at the meeting was the pro- 
gram for the Natural Gas Section con- 
vention to be held on May 5, 6, and 7 
in Hotel Adolphus and the Baker 
Hotel, Dallas, Texas. The program for 
this 36th annual natural gas meeting 
has been fully outlined and, judging by 
the subjects and speakers selected for 
the various sessions and conferences, the 
natural gas man can be assured that 
his three days in Dallas will be packed 
with interesting and recent informa- 
tion on trends in the natural gas indus- 
try. It is again planned to use the sym- 
posium for subject presentation as this 
method guarantees a complete and open 
discussion of problems that face the 
operating man. 

Speakers of national reputation in re- 
search, advertising, etc., are scheduled 
for the 1941 program. 


H. J. Schultz Joins 
Worthington Staff 


Harry J. Schultz has been appointed 
central regional manager of the con- 
struction equipment division of 








H. J. SCHULTZ 


Worthington Pump and Machinery 


William E. Egan Dies 


William E. Egan, who retired on 
December 31 after 40 years’ service 
with Oil Well Supply Company, died 
cf a heart attack at his home in Den- 





H\ \a 


WILLIAM E. EGAN 


ver, Colorado, on January 1+. Affec- 
ticnately known as “Billy” by his many 
friends in the oil industry, Egan rep- 
resented “Oilwell” in Denver for 20 


years preceding his retirement. He was 
born in Wooster, Ohio, in 1874, and 
was associated with the Pittsburgh 
Forge and Iron Company at Pitts- 
burgh, Pennsylvania, prior to joining 
“Oilwell” at Florence, Colorado, in 
1901. He is survived by his widow. 





O. L. Garrett Goes to 
Dallas for American Iron 


O. L. Garrett, who has been with 
the American Iron and Machine Works 
Company at Houston, Texas, for the 
last 5 years, has been | 


4 





transferred to Dal- 
las as sales represent- 
ative of that city, 
Fort Worth, and 
North Texas. Gar- 
rett’s experience 
with and knowledge 
of American Iron 
products makes him 
a valuable man for 
his new post. Amer- 
ican Iron and Machine Works Com- 
pany are manufacturers of oil-field 
drilling, fishing, and production equip- 
ment. 


O. L. GARRETT 





Lane-Wells Annual 
Sales Convention 


Plans for an aggressive sales cam- 
paign in 1941 were made when the of- 
ficials of all Lane-Wells Company di- 
visions met in Los Angeles, California, 
January 13-17, for their annual sales 
convention, according to Rodney S. 
Durkee, president. 

Convention activities were directed 
by M. E. Montrose, vice-president and 


general sales manager. Lane-Wells’ Gulf 
Coast Division was represented by Mor- 
ton T. Higgs, division manager, and 
J. E. Huff, Jr., in charge of division 
sales. R. B. McCullar, division man- 
ager, and Chas. T. Casebeer, division 
sales manager, represented the Mid- 
Continent Division. California repre- 
sentatives were J. W. McPhee, division 
manager, and D. M. Anderson, division 
sales manager. J. Murray Walker at- 
tended from Okotoks, Alberta, Canada. 





% 
T. 














Corporation. He will make his head- 
quarters at Worthington’s Chicago of- 
fice in the Daily News Building, 400 
West Madison Street. 

Schultz was formerly manager of 
the contractors division of the Inde- 
pendent Pneumatic Tool Company. 


Lane-Wells Company officers attending the 1941 sales convention. Left to right, Walter T. Wells, 
chairman of the board; G. F. Turchek, mechanical research engineer; D. S. Jeppson, controller; J. W. 
McPhee, California Division manager; Rodney S. Durkee, president; M. E. Montrose, vice-president 
and general sales manager; Chas. H. Barnes, production engineer; E. R. Smith, sales engineer; 
D. M. Anderson, California Division sales manager; M. lL. Dorn, vice-president and chief engineer; 
J. Murray Walker, Canadian Division manager; J. E. Huff, Jr., acting Gulf Coast sales manager; 
R. B. McCullar, Mid-Continent Division manager; Charles T. Casebeer, Mid-Continent Division sales 

manager, and M. T. Higgs, Gulf Coast Division manager. 
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Levering Lawrason Returns 
From Argentina 


Levering Lawrason, of the engineering staff of Petroleum 
Rectifying Company of California, recently returned to his 
office at Long Beach from a six months’ trip to various oil 
fields of the Argentine, South America, where he assisted in 
the modernization of many Petreco Electromatic Dehydrat- 
ing Plants in use in that territory. 

Among the fields visited by Lawrason were Comodora 
Rivadavia, one of the oldest producing areas in the Argen- 





ome 


Four-unit Petreco Electromatic Dehydrating Plant at Caleto 
Cordoba Chubut, Argentina 


tine and situated about 1000 miles south of Buenos Aires; 
Mendoza, and a La Plata refinery, where the Petreco Dehydra- 
tion Process has been .used for many years. 

Lawrason says it is his experience that representatives of 
companies in the United States are cordially welcomed by 
South American operators, and that every codperation pos- 





Petreco engineer with oil company representatives in Argentina 


sible is extended to them. He was given permission to pho- 
tograph many Petreco plants in service, one of which is 
reproduced here, as well as other oil-field views. Living con- 
ditions in most of the larger oil producing areas, such as 
Comodora Rivadavia, are excellent, he reports, as the com- 
panies have done everything they possibly can to bring this 
about. He expects to make another trip of this character 
during the present year. 





Tex Bradford in England 


Tex Bradford, known throughout the oil industry as a 
fire-fighter, is with the Canadian forces in London practicing 
his old art. Now, however, instead of extinguishing burning 
oil and gas wells he is one of those whose duty it is to take 
care of “dud” and time bombs before they can do damage. 
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Make derrick floors safer 
y 


‘Stripping drill pipe clean 





Patterson-Ballagh Pipe Wipers stop the slop on 
the derrick floor by wiping oil and mud off drill 
pipe and tubing. Wash water is not used. Mud is 
not diluted and channeling does not take place. 
Less mud weight material is needed. These Pipe 
Wipers reduce fishing jobs by preventing broken 
tong dies, etc., from dropping in. A flat metal disc 
reinforces the rim, but is entirely enclosed in rub- 
ber, making every Patterson-Ballagh Pipe Wiper 
absolutely spark-proof. Made with extremely flex- 
ible web, this Wiper has a hole slightly smaller 
than the drill pipe, permitting the Wiper to hug 
the pipe and also to let the protectors, tool joints 
and couplings pass through. With a neat, dry 
floor, accidents are reduced. Less oil on the floor 
means reduced fire hazard. 


All sizes. See Composite Catalog. 


PATTERSON-BALLAGH 
PIPE WIPER 


PATTERSON-BALLAGH 
CORPORATION 


LOS ANGELES — HOUSTON — NEW YORK CITY 
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FRANCE 
METAL 
PACKING 








Type No. 270 for 
Gas Compressors 








ee 


PREVENTS 
Gas Leakage 


enn aca 


Regardless of pressure or tem- 
perature, FRANCE ‘‘full-floating”’ 
Metal Packing quickly saves its 
initial cost by preventing leakage 
in any type of gas compressor 
stuffing box. Provides efficient 
service for years without main- 
tenance expense. 

The type illustrated can be pro- 
vided with a vent connection in 
addition to the lubrication con- 
nection, if desired. The number 
of pairs of wearing rings depends 
on the amount of pressure to be 
held. 

You can also increase efficiency 
and reduce packing costs by in- 
stalling FRANCE ‘‘full-floating”’ 


Metal Packing on your engines 














and pumps. 


Write for detailed information 
and Catalog M-3. 


THE FRANCE PACKING COMPANY 


Tacony, Philadelphia, Pennsylvania 


Mid-Continent Representative 
MR. J. M. FULLER, 2603 Azle Avenue 
Fort Worth, Texas 








Ol 


FRANCE 


METAL PACKING 





158 





J. N. Kint Makes New 


Affiliation 


The appoint- 
ment of J. N. 
ae 


Kint to the sales 
force of the 


Pittsburgh Eq- } 


uitable Meter yy 
Company and 


Merco Nord- 
strom Valve 
Company has 
been announced 
by H. Boezinger, 
district manager. 





J. N. KINT 

To assist in the expanding activities 
of this concern, Kint will take over the 
sale of meters, valves, and other prod- 
ucts to municipalities, water compan- 
ies, and federal and state projects within 
their Southern California territory. 

For several years, Kint has jointly 
represented Worthington Pump and 
Machinery Corporation, and other man- 
ufacturers in the Los Angeles area. 


Ludlow Executive Changes 

Alfred W. Thompson was elected 
president, treasurer, and general man- 
ager of The Ludlow Valve Manufac- 
turing Company, Inc., Troy, New 
York, at a recent meeting of the direc- 


Wilson Rig Sets New World's 


HAT the operator believes to 
be a world’s record for drilling 
and completion at 2713 ft. was 
achieved by the Kern Drilling Com- 
pany with a Wilson Titan Model Power 


tors. He was formerly vice-president 
and general manager. 

He succeeds Livingston W. Houston, 
was was elected chairman of the board. 

Joseph H. Egolf, treasurer and sales 
manager, retired from 
on December 31, 1940. 

Other oficers elected were 
Harry Hoffman, vice-president, and 


active service 


new 


John Ireland, assistant secretary and 
treasurer. 

Robert Bischoff, formerly associated 
with the Koppers Company, has been 
appointed sales manager. 


W. G. Green New President 
Tulsa Nomads 

William G. Green, president of En- 
gineering Laboratories, Inc., has been 
elected president of the Tulsa Chapter 
of Nomads. The annual election-dinner 
was held January 20. He succeeds Fred 
E. Cooper, president of Fred E. Cooper 
Company. 

Gerald H. Westby, president of the 
Scismograph Service Corporation, was 
named vice-president, and Harold M. 
Cosgrove, of the Purchasing Agents 
Association of Tulsa, was elected sec- 
retary-treasurer. L. D. Baird, president 
of the Baird Manufacturing Company, 
and Cooper were elected to the board 
of regents of the national organization. 


Record 
pleted. An electric log, well survey, 
and conditioning and casing run took 
but 14 hours. 

During one 8-hour run when a total 
of 1595 ft. was completed, the Wilson 





Crew on record speed well, left to right: J. W. Dow, pipe rider; A. T. Green, driller; E. N. Mitchell, 
tool pusher; G. V. Staats, lead tongs; C. O. Penny, cathead, and ‘‘Mac'’ McCombs, derrick man 


Rig on Harbor No. 2 location in Cali- 
fornia for the Sound Petroleum Corpo- 
ration during the month of December. 

The entire job from spud-in until 
the casing was landed required but 
40 hours. A total of 25 hours elapsed 
from spud-if until drilling was com- 


Power Rig maintained a drilling speed 
of 199.3 ft. per hour. 

The Wilson Titan Model Power Rig 
used to drill this well was three years 
old and had seen service on many drill- 


ing jobs. 
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D. R. Brown Resigns as 
Head of OCS 


Douglas R. Brown, after 21 years’ 
continuous service, has resigned as pres- 
ident and general manager of Oil 
Country Specialty Manufacturing 
Company, Coffeyville, Kansas. 

Casper A. Ruf, president of Parkers- 
burg Rig and Reel Company, succeeds 





D. R. BROWN 


Brown as president of OCS. Don C. 
Meyer, who now becomes general man- 
ager, will also continue as vice-presi- 
dent and treasurer of the company. 
Brown will continue as a director. He 
represents the preferred stockholders 
of which he is one of the largest. 

OCS was founded by “Doug” Brown 
and several associates at Coffeyville in 
1919. Associated with him were W. P. 
Turner, Long Beach, California; the 
late D. D. Myers of Tulsa, Oklahoma; 
W. R. Wilkerson, St. Louis, Missouri; 


and E. J. Exner, Coffeyville. 





Lunkenheimer Elects Bur- 
dorf and Rhame to Board 
Harry A. Burdorf and Frank P. 


Rhame, vice-presidents of the Lunken- 
heimer Company, Cincinnati, Ohio, 
were clected to the board of directors 
at the annual stockholders’ meeting 
February 27. 

Burdorf, who has been with the 
company since 1905, is vice-president 
in charge of sales, and Rhame, who has 
been with Lunkenheimer since 1919, 
is vice-president in charge of sales en- 


gineering. 


L. C. Rhoads Promoted 


L. C. (Dusty) Rhoads, of Hercu- 
les Tool Company, Tulsa, Oklahoma, 





has been transferred from the com- 
pany’s southern office to the home of- 
fice at Tulsa, and made general sales 
representative. Rhoads was formerly 
district manager for Hercules Tool at 
Fort Worth, Texas. 








| 
| 


MACHINE TOOL 
BEVELLED 


Why be satisfied with 


“just-as-good” welding fit- 


ENDS MARKED 


tings? WeldELLS alone Ri Sy: 


offer you ALL these 8 aids to 


faster, easier pipe welding. 


3 ENGINEERED FOR IDENTIFYING MARKS 
UNIFORM STRENGTH ON EVERY FITTING 


Seamless Pipe Fittings for Welding 


TAYLOR FORGE & PIPE WORKS 
*, General Offices & Works: Chicago. P. O. Box 485 
New York Office: 50 Church St. 
Philadelphia Office:. Broad Street Station Bldg. 








ROTARY MUD CONDITIONING 


wk NEW FEATURES —— 
NEW DESIGNING % NEW ECONOMIES Snneoeed ee aed 


screen. It will give you every- 
MOTOR OF STEAM : Re thing a driller could ask for— 
pneiccsenanonnbvetssimaal Sesaciets eatin advanced design . .. many new 

ancy s TILIZING ENTIRE SCREENING AREA and exclusive features — built 
siein sedis to new standards in perform- 
OFSTRIBUTION ance, efficiency and depend- 
- ability. Ask for Folder PE-1872-A. 








LINK-BELT COMPANY 
Philadelphia, Los Angeles, 
Houston, Dallas, Kansas City] 


wane Mo., New York, Toronto. 
Sold by most supply houses:! 
8257 





NL S144 
77, 


BY9 JI7 A 


THE VIBRATING SCREEN 
THAT HAS EVERYTHING 














e Renew Your Subscription * 
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Look for the 


ARMST 


Improved 


PIPE 
CUTTERS 


The Drop-Forged and 
“Combination” Pipe Cut- 
ters can be used as a 1 
or 3 wheel cutter. All are 
improved cutters, accu- 
rately made with hardened 
steel pins and rollers. 
Thrust rods of “Saun- 
ders” type cutter are hard- 
ened at the point and bear 
on embedded, hardened 
steel block. On ‘Barnes 
Type,’ the thrust is ta’en 
up by drop-forged steel 
sections. Parts are inter- 
changeable with other 
standard makes. All are 
Cadmium Plated. 


ARMSTRONG BROS. 
Knife Blade Cutter 
Wheels cut much faster 
and easier, hold their keen 
cutting edge, for they are 
made of Vanadium Tool 
Steel, heat treated, hard- 
ened,and cadmium plated. 


Arm-and-Hammer 


G BROS. 









Write today for Cat- 
alog C-39, showing 
the most complete line 
of Pipe Tools made. 


ARMSTRONG BROS. TOOL COMPANY 
“The Tool Holder People” 
331 North Francisco Avenue 
CHICAGO, JU. S. 






Purified compressed 
air adds to efficiency, 
safety and comfort 
of workers. The Bul- 
lard Compressed-Air 
Purifier filters out all 
oil, water and organic 
vapors at amazing- 
ly small cost. One 
charge (working 
with an efficient 
compressor 8 hours 
per day) lasts at least 
twelve months and 





Bullard Type"A”’ 
Compressed - Air 
Purifier. 


is maintenance-free (Top) Bullard 
during that time. Positive Pressure 
Respirator. 


Recharging requires 
neither special tools nor skill. Three 
sizes available: type “A” serves 5 men 
with compressed air breathing helmets 
or 10 men with Air Line Respirators; 
other sizes serve up to 40 men with 
Respirators. Ask 
for Bulletin 4043. 
E. D. Bullard Com- 
pany, 275 Eighth 
Street, San Francis- 
co, California. 2) 





Everything 


BULLARD 


in Safety 
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Named Sales Manager 
Texas Division for National 
B. R. Schabarum has been named 
sales manager of the Texas Division of 
The National Supply Company with 
headquarters at Fort Worth, Texas. 





B. R. SCHABARUM 


Schabarum has been with the Na- 
tional organization since June, 1926, 
when after his graduation from the 
California Institute of Technology in 
mechanical he became a 
member of the company’s engineering 
staff at Toledo. From 1926 to 1931 he 
engaged in laboratory research at 
Toledo and field investigation in the 
California, Mid-Continent, and Gulf 
Coast areas. In 1931 he was assigned to 
the field engineering staff at Tulsa, 
Oklahoma. 

In June, 1938, Schabarum was trans- 
ferred to the field engineering staff of 
the Texas Division at Fort Worth, and 
tke following year joined the Texas 
Division sales staff. On June 1, 1939, 
he became assistant division sales man- 
ager, and continued in this 
until his recent appointment. 


engineering 


capacity 





Homco Acquires Fullgage 
Deflecting Tool Company 


Houston Oil Field Material Com- 
pany announces the purchase of Full- 
gage Deflecting Tool Company. The 
latter company for several years has 
been engaged in the manufacture of 
patented deflecting tools and has main- 
tained a controlled-directional-drilling 
service organization. 

The Homco Cutting and Fishing 
Tool Division will retain the experi- 
enced directional-drilling engineers of 
the Fullgage company as a nucleus for 
a new and larger directional-drilling 
department. The deflecting tools will 
be manufactured in the new Homco 
plant on Wayside Drive in Houston, 
and will be available on a service basis 
similar to that of Homco cutting and 
fishing tools. 





KAKKKKKKKKKKKKKKKKEKIKK IK 








PREPAREDNESS 


“NATIONAL PREPARED- 
NESS” ...a topic that is on 
the lips of every American. We 
of the Affiliated National 
Hotels feel this topic particu- 
larly coincidental to our policy 
of hotel operations. Expansion 
in 1940 has made available to 
travelers our five service in ten 
States and the District of Co- 
lumbia. Our personnel has be- 
come keener to the likes and 
dislikes of guests, thus stepping- 
up efficiency. All in all we can 
readily say our “National Pre- 
paredness”’ is in full seeing, with 
no “bottlenecks” to hinder our 
constant effort to bring about a 
still Jetter hotel service to the 
American Public. 


* * * 
Affillated NATIONAL HOTELS 
ALABAMA 
Hotel Admiral Sem _ - anata aieceall Mobile 
Hotel i ommee Jeffer en 
ISTRICT OF G OLUM ~ 
Hotel W: oinges Pe a 
ILLINOIS 
Hotel Faust. . Rockford 


“LOUISIANA 








Jung Hotel... . New Orleans 
Hotel DeSoto. . -New Orleans 
MISSISSIPPI 
| errr Meridian 
‘NEBRASKA 
Hotel Paxton. eoeee Omaha 
NEW MEXICO 
INS Secon eee eeana Clovis 
“OKLAHOMA 
Oklahoma Biltmore........ Oklahoma City 
reer . .Muskogee 
Tree Okmulgee 
Hotel — a a Ta a al .. Wewoka 

OUTH CAROLINA’ 
Hotel Wade Hampton........... Columbia 
TEXAS 
Hotel Alice... ‘ er reese Alice 
Hotel Stephen F Austin. Austin 


* Big Spring 
. Brownwood 
Brownwood 


Dewees Setwses....... 0c. 
Hotel Brownwood. 
Hotel Southern 

Hotel Laguna......... .... Cisco 
PEE s6cpccbencneeseee El Paso 
Hotel Texas..... $00060000n6 .. Fort Worth 
Hotel Buccaneer. .........-+-.-Galveston 
Hotel Galvez... . 600eeenee Galveston 
Hotel Jean LaFitte. 222? ccc.e - Galveston 
Coronado Courts. .Galveston 
Jack Tar Court..... . Galveston 
PE SE, .cs cc cseeees .Galveston 


SD GEE. cc scenwceueeeesed Galveston 
AL. = rreRaneres Laredo 
EERE eS Lubbock 
reer Marlin 
See MANOOUNO. . 0.0 cccecvevececs San Angelo 
eee rrr San Antonio 
VIRGINIA 
Hotel Mountain Lake...... Mountain Lake 
* * * 





=~ THE NATION 


f SERVING 10 STATES AND OUR NATION'S CAPITAL ] 


HOST TO 
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A. M. Brooks Made 
President of Chaplin- 
Fulton 

Alex M. Brooks was elected presi- 
dent of the Chaplin-Fulton Manufac- 
turing Company, at the annual meet- 
ing of the company held January 16. 





ALEX M. BROOKS 


The office became vacant last July on 
the death of W. S. Ralston. 

A grandson of M. S. Chaplin, one of 
the Chaplin-Fulton founders, Brooks 
is the third member of his family to 
hold a responsible position with the 
company. His own active connection 
began in 1930, upon his graduation 
from Shefhield Scientific School of Yale 
University. He became treasurer in 
1934, on the retirement of his uncle, 
W. C. Chaplin, and was elected vice- 
president in 1937. His election as pres- 
ident became effective immediately. 





Prominent Diesel 
Engineer Dies 
His many friends throughout the 


Mid-Continent and Gulf Coast areas 
were grieved to learn of the death of 





G. A. PALMER 


Guernsey A. “Gap” Palmer at his 


home in Houston, Texas, February 8. 
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During his 25 years in Houston as dis- 
trict manager for Baldwin De La 
Vergne Sales Corporation he had an 
enviable reputation in the pipe-line in- 
dustry for his honesty and forthright- 
ness. 

Born in Amenia, New York, Palmer 
was 54 years old. Death occurred as a 
result of coronary thrombosis, first ef- 
fects of which became evident follow- 
ing a serious attack of influenza two 
years ago. 

Palmer was a graduate of Massa- 
chusetts Institute of Technology. 

Funeral services and interment were 
on February 10 in Houston. In addi- 
tion to the many local friends in at- 
tendance, last respects were paid by 
Joseph G. Broz, sales manager, who 
flew by plane from Philadelphia, Penn- 
sylvania, for the funeral. 





W. C. Smiley to Houston 


W. C. Smiley, formerly of the Los 
Angeles, California, purchasing depart- 
ment of Emsco Derrick and Equip- 
ment Company, has been made pur- 
chasing agent in the Houston, Texas, 
office. 

J. H. Andrus, formerly Houston 
purchasing agent, continues in the de- 
partment as assistant to Smiley. 





M. J. Flanagan Honored 

A certificate of civic recognition 
by the Tulsa Chamber of Commerce 
has been awarded to M. J. Flanagan 
for outstanding service to the city of 
Tulsa, Oklahoma, for 1940. This honor 


M. J. FLANAGAN 


was bestowed for helping in the suc- 
cess of the 1940 International Petro- 
leum Exposition. M. J. and T. J. Flan- 
agan, vice-president and _ president, 
respectively, of the Gaso Pump and 
Burner Manufacturing Company, en- 
tertained 6500 oil men at Shamrock 
Lodge with a roast buffalo dinner and 
all the trimmings. 
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LEAK PREVENTE 
ATOR WELL EQuiP™ 


rx? 


we 
COMPANY: Os 





FIAIRIMORE THAN 
a Thread Dope! 


RECTORSEAL* is not a petroleum base 
product, and is not competitive to those prod- 
ucts made by oil companies as a thread 
protector. Major oil companies, who manu- 
facture their own pipe thread compounds, 
are the largest buyers and users of RECTOR- 
SEAL, because RECTORSEAL goes beyond 
the service rendered by petroleum base 
products. It forms a permanently leak-proof 
seal impervious to oils, gases, salt water or 
dilute acids...a plastic, elastic seal which 
permits easy breakout of joints. 

*Trademark Reg. U. S. Pat. Off. 
Your SUPPLY COMPANY has 
RECTORSEAL in container 
sizes to meet your needs. Be 


sure you're getting RECTOR- 
SEA . not just a *‘seal.”’ 


AAO MARK REG. US FA 





THE POSITIVE LEAK P 


lin. 
REPRESSURING 


RECYCLING * PRESSURE MAINTENANCE 


g 


JO H CABLE 


Wi0 > 
+e 


4 COMPRESSOR PLANTS #* POROSILY é 
BOTTOM HOLE PRESSURE « SATURATION 

e GAS OIL RATIOS « RECOVERABLE OIL 
CONTROL OF FLOW THAU FORMATION 





ERE 
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Subscription 
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Natural Gas is the ideal 
fuel for stationary in- 
ternal combustion en- 
gines. Natural Gas as 
a fuel does not present 
the problems of carbon, 
foul odors, crank-case dilution, high mani- 
fold heat and distribution of wet fuels, such 
as gasoline. ® Natural Gas carburetion, prop- 
erly installed, results in remarkable savings 
in over-all cost of operation, decreased fuel 
cost, decreased maintenance and increased 
engine efficiency. © Accurate proportioning 
of gas-air mixtures is vitally essential. The 
ENSIGN Fuel Regulator and Gas Carburetor 
combine to make a highly efficient con- 
trolled mixture of fuel and air required for 
maximum engine performance. ® Standard 
equipment with approximately 90% of the 
leading engine manufacturers, ENSIGN 
Carburetors assure dependable, economical 
engine operation for oil well drilling, serv- 
icing, pumping, auxiliary equipment and 
all other engine uses. 


ENSIGN 


CARBURETOR CO., LTD. 


HUNTINGTON PARK, CALIF. - DALLAS, TEXAS - CHICAGO, ILL. 








WORLDY GREATEST all around 


ELECTRIC TOOL 


DRILLS— GRINDS — SANDS 
SAWS—POLISHES 
SHARPENS—CARVES 







UARANTEED 
‘OR OWE YEAR 


The new WHIZ ELECTRIC TOOL is the handiest 
power tool ever made. A rugged tool for power and 
precision work. Drills through 14 inch iron plate 
in 42 seconds or engraves intricate designs. Handles 
any material: Metals—Woods—Alloys—Plastics— 
Glass el—etc. Saves times. Eliminates labor. 
Plug into any socket AC or DC, 110 volts. Chuck 
f bearing thrust. Powerful, 





; inch capacity. Ball 
triple-geared motor. STANDARD MODEL, with 
Normal Speed (uses 200 different accessories, in- 
stantly interchangeable). Price only $7.95. 


The only DRILL-TOOL with a full year’s guarantee 


FRE mounted 11% inch grinder, sanding discs, cutting 
wheels, mounted brush, polishing wheel, carving burr, ete. 
FREE with each tool ordered NOW. We pay postage. 


10-DAY TRIAL—MONEY BACK GUARANTEE 


PARAMOUNT PRODUCTS CO. 
Dept. 3 PEN 545 Fifth Ave. New York, N. Y. 
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Accessory outfit (Value $2) includes set of drills, 


Percy Jenkins Joins Roebling Staff 

Percy Jenkins, associated with the Wickwire 
Spencer Steel Company for more than 15 years, has been 
appointed manager of the Boston branch of the John A, 
Roebling’s Sons Com- 
pany. 

A graduate of Har- 
vard University with 
the class of 1924, Jen- 


kins went to work. 


Ww ho was 


immediately 
graduation, 


upon 
with the 
Wickwire Spencer Steel 
Company in its mills 
Massa- 
chusetts. After spend- 
ing three years in the 


at Worcester, 


mills, he was transfer- 
red to the sales depart- 
ment in New York, 
where he spent another 





four years concentrat- 
ing on mechanical spe- 
PERCY JENKINS cialities. 


In 1931 he became assistant manager of sales, eastern dis- 


trict. In 1932, he became manager of the eastern district. 
From 1934 until December, 1940, Jenkins was manager of 
sales, New England district, for Wickwire. On January 6, 


1941, he began his connection with the Roebling company. 
His office will be at 51 Sleeper Street. 





A. G. Chamberlain Undergoes 
Major Operation 

A. G. Chamberlain, 
Frick-Reid Supply Corporation, 
comfortably at St. 


assistant secretary -treasurer of the 


Tulsa, Oklahoma, is resting 
Johns Hospital following a major opera- 
tion. He has been ill for several months. He is not expected 


to be back on the jeb for quite some time. 


Noted Chemist Dies Suddenly in Florida 
Carleten Ellis, celebrated chemist and inventor, died very 

suddenly on January 14 at St. Francis Hospital, Miami Beach, 

Florida, while en route to winter 


Nassau for his annual 


sojourn. 

Born in Keene, 
New Hampshire, El- 
lis was 64 years old 
at the time of his 
death. Shortly after 
graduation from 
Massachusetts Insti- 
tute of Technology 
in 1900, he developed 
his first important in- 
vention, a paint re- 
mover that would 
not discolor wood. 

Outstanding were 
his contributions to 
the synthetic resins 
industry and the pe- 
troleum industry is 
indebted to Ellis for 





CARLETON ELLIS 


his development of 
the tube-and-tank cracking process, the extraction of iso- 
propyl alcohol and acetone from petroleum, and many other 
important improvements. 
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Montrose Elected Lane-Wells 
Vice-President 


M. E. Montrose, general sales manager of Lane-Wells Com- 
pany for the last 18 months, has been elected a vice-president 
of the company, according to an announcement made by 
Walter T. Wells, chair- 
man of the board. As 
vice-president, Montrose 
will continue to direct 
the company’s commer- 
cial sales activity. 

Prior to joining the 
Lane-Wells organization 
in 1935, Montrose was 
connected with the Gen- 
eral Electric Company 
for 14 years, and was 
closely affiliated with 
the petroleum industry 
in Texas and Louisiana, 
being manager of Gen- 
eral Electric Company’s 
Shreveport, Louisiana, 
office. As Lane-Wells’ first Mid-Continent division manager, 
he organized the company’s activities in the Mid-Continent, 
Rocky Mountain, and Eastern fields. Subsequently, he moved 
to Houston, Texas, as the company’s Gulf Coast division 
manager, the position he held until May, 1939, when he was 
transferred to Los Angeles and made general sales manager. 
He was elected a director of the company in 1938. 





M. E. MONTROSE 





N.G.A.A. to Meet in Dallas; Program 
Committee Named 


For the first time in 20 years the Natural Gasoline Asso- 
ciation of America will hold its annual convention outside 
of Tulsa, Oklahoma, having recently scheduled its 1941 meet- 
ing in the Baker Hotel, Dallas, Texas, April 23 to 25. 

The association formerly held mid-year meetings in Dallas 
and Fort Worth but its annual convention remained in Tulsa. 
Growth of the natural gasoline industry in Texas and Louisi- 
ana, however, has greatly extended the activities and interests 
of the association and prompted the decision to choose a 
more central location for its annual conference. 

George P. Bunn, Phillips Petroleum Company, Bartlesville, 
Oklahoma, N. G. A. A. president, recently announced the 
appointment of the program committee. According to T. R. 
Goebel, Shell Oil Company, Inc., Houston, chairman of this 
committee, the technical sessions will be of unusually wide 
interest with the presentation of conclusions reached by re- 
search committees of the association in studies of test meth- 
ods for both natural and liquefied petroleum gases. Broad 
discussions of production and measurement problems in high- 
pressure gas and cycling operations, and potential by-prod- 
ucts of natural gasoline plants will also be program features. 

Other members of the program committee are: H. H. 
Beeson, Sabine Valley Gasoline Company, Inc., Shreveport, 
Louisiana; George E. Edgett, Carter Oil Company, Tulsa; 
H. A. Eells, Cities Service Oil Company, Bartlesville, Okla- 
homa; F. E. Fisher, Skelly Oil Company, Pawhuska, Okla- 
homa; R. D. Gibbs, Union Oil Company of California, Los 
Angeles, California, and Allen T. Givens, Coltexo Corpora- 
tion, Monroe, Louisiana. 

J. R. Jarvis, Lone Star Gasoline Company, Dallas, N. G. 
A. A. vice-president, is chairman of the local arrangements 
committee and he will be assisted by John B. Atkins, 
Parade Gasoline Company, Shreveport, Louisiana, and A. M. 
Brackett, Roeser and Pendleton, Inc., Fort Worth, Texas. 
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[ Do more work with less effort in 1941 





You Set this Work-Saver 


FriLZalDno.65r-C 
to thread 1 to 2° Pipe 


in 10 Seconds 


UCH less work with 

this smooth thread- 
ing new all-steel and 
malleable-alloy RIZaID, 
with high-speed steel 
dies. e Shifts to 1”, 114", 
11/4." or 2" pipe in 10 sec- 
onds—one set of chaser 
dies, no extras to lug 
around or lose. Threads 
easily—a little finger can 
turn it. e No lost time 
backing off—special 
lever releases dies. Quick 
setting for drip threads, 
close nipples. Automatic 
mistake-proof work- 
holder — no bushings. 
e Your men do more 
without extra strain with 
time-and-work-saver 
Ri@aips. Buy at your 
mF, House. The Ridge 
Tool Company, Elyria, O. 





WORK-SAVING PIPE TOOLS 
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Effective with Either 
Pressure Control or 
Flow Control 


The gradual-opening valve here 
shown is dependable with flow 
controllers, with instrument- 
type auxiliary-controlled pres- 
sure regulators, and with many 
other forms of refinery equip- 
ment. Has many applications 
also in other industries. Made 
for either direct action (closed 
by diaphragm pressure) or in- 
direct action (opened by dia- 





phragm pressure). Sizes 4% 
inch up, all with ample dia- py) pox y_porT 
phragm area to give positive Motor Valve 
unfailing response. Write for 


Bulletin 3259. 


The CHAPLIN-FULTON MFG.CO. 
C8 VC rnss URGH, PA. 








28-40 PENN Ave. 














A Mechanical Seal 


That Rotates With the Shaft 


A perfected seal for centrifugal or rotary pumps and 
agitators working corrosive or gritty fluids. Petroleum 
Light Ends (Propane, Butane, etc.). Crude Oil, Chemicals 
and practically any condition not satisfactorily sealed 
by ordinary packings are now held with DURA SEAL. 

Friction surfaces of DURA SEAL are reduced to about 
one-sixth those of conventional packings. No shaft wear 

- no sleeves needed ... reduces fire hazard ... power 
costs cut... fewer shut-downs. 

FREE ENGINEERING COUNSEL ON YOUR PACKING PROBLEMS 
Write for literature and specification sheets 


ZACORPORATION 


KALAMAZOO 


MICHIGAN 
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McKussick PRopucts CorRPORATION, Tulsa, Oklahoma, 
has published an illustrated bulletin describing its new 48-in. 
traveling block, which will be sent free upon request made 
to the manufacturer. 


, ttt’ } 
www rrr rr or oe 


Core Laporarories, INc., Santa Fe Building, Dallas, 
Texas, now has available for distribution to those requesting 
it Bulletin “A”, containing the story of their portable labora- 
tories and services, which are available throughout the United 
States. 


<> 


Fruip PackeEp PumMp Company, Box 64, Los Nicetos, 


| California, gives full details on its “Improved Insert” Flupaco 


pump in an 8-page bulletin, which may be had by writing 
the manufacturer. 
<> 
BULLETIN 4043 describes the Bullard Compressed Air 
Purifier. It is being sent free to those writing E. D. Bullard 
Company, 275 Eighth Street, San Francisco, California. 
<> 
PARAMOUNT Propucts Company, Dept. 3 Pen, 545 
Fifth Avenue, New York, New York, is giving full details 
of its new Whiz Electric Tool to all those writing the com- 
pany making the request. 
—"s 
Link Bett Company, Philadelphia, Los Angeles, Hous- 
ton, Dallas, Kansas City, New York, and Toronto, has avail- 
able Folder PE-1872-A, for those who write one of its of- 
fices. The folder describes the Link Belt Mud Screen. 
. <> 
Le Rot Company, Milwaukee, Wisconsin, has available 
Bulletins PA and PE3, describing Le Roi well-pumping en- 
gines especially constructed for the type of work for which 


they were intended. The bulletins are being sent upon request 
to interested parties. 


—__—_<> 

BANTAM BEARINGS CorPORATION, South Bend, Indiana, 
is sending out Bulletin P-104, which gives information on 
various uses to which its bearings can be applied. 

<> 

M. B. SKINNER Company, South Bend, Indiana, has issued 
a 40-page catalog, No. 41, which is virtually a manual on 
pipe repairs, service fittings, drilling methods, and equipment. 
The catalog will be sent free to those making the request on 
a company letterhead. 

THE LUNKENHEIMER CoMPANY, Cincinnati, Ohio, will 
send to those writing the company its new Catalog No. 78 
and a handy “Guide,” the latter for easy selection of valves, 
boiler mountings, and lubricating devices according to pres- 
sures, temperatures, and service 

\- 

BETHLEHEM SuppPLY COMPANY 
new, complete bulletins on six types of pumping units, as 
follows: 24-DT-5, 36-DTA-7, 51-DT-10, 51-DT-10RB, 
123-DT-14, and 123-DT-14L. They are available upon re- 
quest from any of its stores. 


applications. 


has ready for mailing 


A New INpbusrriat CaTraLoG containing complete infor- 
mation on all models of Cummins Diesel engines, 40-hp. to 
500-hp., is available from Cummins Engine Company, 1516 
Wilson Street, Columbus, Indiana; or from the Mid-Conti- 
nent Supply Company, Fort Worth, Texas, distributors in 
the Mid-Continent area. 
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NATIONAL CARBON ComMPANy, INc., Cleveland, Ohio, is 
mailing upon request a bulletin giving full information on 
“National” Carbon Raschig Rings. 

— 

BULLETIN 601, on Marley “SpraCoil” induced-draft cool- 
ing towers is available from The Marley Company, Fairfax 
and Marley Roads, Kansas City, Kansas. 
<> 


ARMSTRONG Bros. Toot Company, 331 North Francisco 
Avenue, Chicago, Illinois, invites those interested to write 
for Catalog C-39, showing the company’s complete line of 
pipe tools. 

<> 

DETAILED INFORMATION On France metal packing is avail- 
able in Catalog M-3, obtainable from The France Packing 
Company, Tacony, Philadelphia, Pennsylvania. 


<> 
Evastic Stop Nut Corporation, 2324-A Vauxhall 
Road, Union, New Jersey. Write for 56-page Catalog and 


Data Book, which explains the Elastic Stop principle, pre- 
sents test and application data, 


and lists the complete line 
of nuts. 


<> 
Lurkin Ruut Saginaw, Michigan, is offering 
free a catalog describing its new Chrome Face line of tapes. 
<> 
THE CHAPLIN-FULTON MANUFACTURING COMPANY, 
28-40 Penn Avenue, Pittsburgh, Pennsylvania. Write for 
Bulletin 3259, descriptive of the Fulton V-Port Motor Valve. 
<> 
J. F. PrrrcHarp anp Company, Dwight Building, Kan- 
sas City, Missouri, offers Bulletin No. 40-A, descriptive of its 
water cooling towers. 


COMPANY, 


<> 


LaNE-WELLS Company has issued a new Bulletin 


» Lane- 
Wells Electrolog,” 


which is a complete story of electrical 
logging of uncased hole. This bulletin is designed for use by 
oil company field personnel and gives a description of the 
electrical characteristics of formations and of the different 
potential and resistivity curves used to make a complete 
well log. Copies are available through any Lane-Wells branch 
office or by writing to Lane-Wells Company, 5610 South 
Soto Street, Los Angeles, California. 
<> 

R. G. LeTourneau, Inc., Peoria, Illinois, manufacturer 
of tractor-drawn earth-moving equipment, offers a new 48- 
page, pictorial condensed catalog for 1941. The entire Le- 
Tourneau line is pictured and described. The catalog may be 
had free of charge, either from LeTourneau-“Caterpillar” 


dealers, or by writing R. G. LeTourneau, Inc., Peoria, Illi- 
nois, and referring to Form A-11. 
<> 
REPUBLIC STEEL CoRPORATION, Cleveland, Ohio. A_re- 


quest on company letterhead will bring Republic Alloy Steel 


Handbook. 


<> 
Write Byron Jackson Company, Department 0-31, 
P. O. Box 2017 Terminal Annex, Los Angeles, California, 


for bulletins describing Hydropress pumps, Stuffingboxless 
pump, and other pumps manufactured by the company. 





M. B. Sweeney of Sun Passes Away 


Matthew B. Sweeney, in charge of all drilling and pro- 
duction operations in southwestern states for Sun Oil Com- 
pany, died in Dallas, Texas, where he made his headquarters, 
on February 12. He was 69 years old and had been with Sun 
since 1896. 

Sweeney was born April 15, 1871, at Wellsville, New 
York. His first position was with the National Transit Pipe 
Line Company. 
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FOR DRILLING AND 
FLAT PIPE WORK 


GENUINE "VULCAN" TONGS. The most widely 
used oil field tong. Every part built to bear its share 
of the load. Chains proof-tested and certified; Jaws 
and Handle are tough drop-forgings; Through-Bolt is 
extra heavy, and its U. S. Std. Nut simplifies replace- 
ment. Eight sizes, with either Flat or Cable Chain, 
V/g to 18" pipe. 


“VULCAN BOLL-WEEVIL" TONGS. A reversible 
action tong for flat pipe work—very efficient in 
trenches. Changes instantly for "making up" or 
"breaking out" without even unhooking chain. Jaws 
reversible for double life. Each chain proof-tested 
and certified. Four sizes, 34 to 12" pipe. 


Write for complete Williams’ catalog, or see our 


advertisement in the Composite Catalog. Buy from 
your supply store. 





J. H. WILLIAMS & CO. 


225 Lafayette Street, NEW YORK 





HEADQUARTERS FOR 
LATHE DOGS Ei VISES | PIPE TONGS | THUMB NUTS & | 


bos .. 


| WRENCHES | TOOL HOLDERS | “C" CLAMPS 


7 os 


MAC I 


HOIST HOOKS 





WA 
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EVE BOLTS 








ntrol 


For Reliable Power Co | 






Rockford Clutches prove their excellence for all types of oil field | 
duty in leading makes of power units and tractors. Tough and | 
efficient; they give dependable power control under all working | 
conditions, over long periods, with minimum 
care. Rockford Clutches are superior products of | 
long specialized experience in building clutches 
for various uses; made in large quantities by 
modern economical methods. They are available | 
in Over-Center types, which lock in or out of 
engagement; and Spring-Loaded types which 
work like an automobile clutch. Compact construc- 
tion in many standard sizes simplifies machine 
designing. Whether you buy or build oil field 
equipment, specify Rockford Clutches for peak 
performance and savings. Write for information. 

Borg-Warner 


Rockford Drilling Machine Division 2273.”2re 
1303 Eighteenth Avenue, Rockford, Illinois, U. S. A. 


Over-Center, 





* coms # 


Rockford Over- 
Center Clutch 


Rockford Spring- 
Loaded Clutch 





Spring-Loaded and Pullmore Clutches 








Men Like 
to Handle 


Being PRE-FORMED, each 
wire is relaxed to fit so that it 
does not unravel when cut from 
reel even though it is not seized. 
seing UNION-FORMED, it is 
easier and safer to handle. 








E 


UNION WIRE ROPE CORPORATION 
2106 Manchester Ave. Kansas City, Mo. 
Tulsa ¢ Houston e Chicago e Salt Lake City 
New Orleans ¢ Monahans e Portland e Ashland, Ky 


‘Zee ULTIMATE LOW COST WIRE ROPE” 
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Book Revi 
| 
Exploration Geophysics, by J. J. Jakosky. Published by 
Times-Mirror Press, Los Angeles, California (1940), 755 pp. 
Price $8.00. 
The author has assembled a most comprehensive survey of 








the several branches of geophysics as well as of other special 
production applications involving physical principles. 

The scope of the book is indicated by the following chap- 
ter headings: Geologic and Economic Background of Ex- 
ploration Geophysics, Magnetic Methods, Gravitational 
Methods, Electrical Methods: Potential and Resistivity Meth- 
ods, Electrical Methods: Magnetometric and Inductive Meth- 
ods, Seismic Methods. Geochemical Methods, Geothermal 
Methods, Drill Hole Investigations (Bore Hole Methods) , 
Physical Principles Applied to Production Problems, Common 
Permit and Trespass Practices; Insurance. 





Larkin Packer Holds Sales Conference 
Larkin Packer Company recently held its southern district 
sales conference in Houston, Texas, attended by representa- 
tives from Texas and Louisiana fields. Pictured here are, left 
to right, (standing): Red Martin, Alice, Texas; W. H. 





Larkin, vice-president and sales manager, St. Louis, Missouri; 


| Miss Jeanette Rehme, secretary to W. H. Larkin; J. J. Larkin, 


president, St. Louis; Dick Johnson, Corpus Christi, Texas. 


| Left to right (sitting): Bob Nesmith, Houston, Texas; Joe 


Dumenil, Lafayette, Louisiana; M. L. Jackson, Shreveport, 
Louisiana, and Tom Alexander, southern district manager, 
Houston. Art Rucker, who makes headquarters at Ft. Worth, 
Texas, attended the conference but is not the 
picture. 

The Houston sales conference followed by one week a 
similar conference held at the home office in St. Louis, at 
which company officials and district representatives from 
Oklahoma, Kansas, and the Illinois basin fields were in 
attendance. 


shown in 





Tube-Turns Establishes West Coast 
Headquarters 

Tom H. Pike, Jr., west coast district manager for Tube- 
Turns, Inc., Louisville, Kentucky, has established permanent 
offices in Los Angeles, California, at 210 West Seventh Street. 
The entire west coast and territory inland as far as Salt Lake 
City will be serviced from the new Los Angeles office. 
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New Officers Los Angles Nomads 


New cfficers for the year 1941 were elected at the annual 
business meeting of the Los Angeles Chapter of Nomads held 
recently. The officers are: E. B. (Ernie) Fowks, Emsco Der- 
rick and Equipment Company, president; W. F. (Bill) Bettis, 
M. O. Johnston Oil Field Service Corporation, vice-president; 





W. F. BETTIS 





EARL M. REES ELMER R. SMITH 


Earl M. Rees, Oil Well Manufacturing Company, secretary- 
treasurer; Elmer R. Smith, Lane-Wells Company, assistant 
secretary-treasurer; R. J. (Bob) Eiche, sergeant-at-arms, and 
Roy Hitchcock, H. and B. Sales Company, deputy sergeant- 
at-arms. 





Caldwell Joins Engineering Staff of D +B 
Division of Emsco 


The Emsco Derrick and Equipment Company, manufac- 
turers of an extensive line of oil-well drilling and production 
equipment, announces the appointment of Blake W. Caldwell 
to the engineering staff of the 
D +- B Division. 

Caldwell, chief engineer for 
the last nine years with the 
Walter O'Bannon Company, 
Tulsa, Oklahoma, is a graduate 
of the A. & M. College of 
Texas, with a master of science 
degree in engineering and a 


the faculty of A. & M. to his 
credit. 

His technical knowl- 
edge of oil-field problems, both 
theoretical and practical, has 
gained for him recognition as one of the coming engineers 
of the country. 


wide 





BLAKE W. CALDWELL 


With his appointment Caldwell advised that he has com- 
pleted arrangements to make his home in Los Angeles, 
California. 


THE PETROLEUM ENGINEER, February, 1941 











three-year term as a member of | 
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LEANING 
‘Your 0 


Ta 


/ 


gAKITE CL 


HOW CAN LUBE OIL 
COOLERS BE CLEANED 
QUICKER, EASIER? 


— ee 
la 


ANSWER: By putting safe, fast-working 
Oakite cleaning to work! Simply circulate a 
solution of the recommended Oakite material 
through your cooler. That’s all! You will be 
amazed to see how thoroughly insulating de- 
posits on tubes are removed... how speedily 
proper heat transfer is restored! Beyond that, 
you will like the savings in time and money 
this fast, easy method provides. 


Interesting descriptive data FREE on re- 
quest. Write today...no obligation. 


Manufactured only by 


OAKITE PRODUCTS, INC. 48 Thames St. 


Representatives in all Principal Cities of the U. 


New York, N. Y. 


S. and Canada 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 


ae 








QA Complete Instrument 
Sowice 
CONSULTING 


CONSTRUCTION 
MAINTENANCE 


INSTRUMENTS INCORPORATED 


A Service Organization 
DALLAS 























| SUBSCRIPTION ORDER FORM 


The Petroleum Engineer, 
Box 1589, Dallas, Texas. 
(Enter) (Renew) my subscription for— 
1 year $2.00 [J 2 years $3.00 [7] 


Name- 


Company___ 
Position____ 


Home Address 
(or) 
Office Address 


<< 7 ” State. 























“TOLEDO” 
TRADE -MARK REGISTERED 
Ta US PAT. OFFICE 


THANKS YOU, THE USERS OF ‘‘ TOLEDO" TOOLS, 
FOR YOUR PATIENCE AND CONFIDENCE IN 
OUR PRODUCT. WE REGRET OUR INABILITY TO 
SHIP YOUR ORDERS PROMPTLY. THE DEMAND 
FOR ‘‘TOLEDOS’’ HAS INCREASED TEN-FOLD. 
WE HAVE INCREASED PRODUCTION GREATLY 
AND WILL SHIP ALL ORDERS AS SOON AS 
POSSIBLE. ‘‘TOLEDOS"’ ARE STILL THE QUALITY 


TOOLS FOR THREADING AND CUTTING PIPE. 


PRICES HAVE NOT BEEN INCREASED 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


NEW YORK OFFICE, 502 NO. 2 RECTOR STREET BUILDING 























From coast to coast and 
from Gulf to Great Lakes, 


minimizing trouble with 
JENSEN JACKS. This 14D 
Unit is on a 3000-foot 
well in Long Beach Har- 
bor Field, California. 





Recommended by Men You Know 


JENSEN JACKS are recommended by producers you 
know and respect, because they do definitely cut 
production costs. 


We'll gladly tell you who they are and where they 
operate. Get in touch with your JENSEN dealer or 
write, wire or ‘phone us at Coffeyville. 


ENSEN 


BROTHERS 
MANUFACTURING CO. 
Coffeyville, Kansas 


EXPORT OFFICE: 50 CHURCH ST., NEW YORK CITY 





For detailed JENSEN 
JACK description and 
specifications, see . . 

PRODUCING EQUIP- 
MENT DIRECTORY or 
COMPOSITE CATALOG. 
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Frank Champion Heads Houston Nomads 


Frank Champion, 
vice-president and gen- 
eral sales manager of the 
oil tool division of By- 
ron Jackson Company, 
has been elected presi- 
dent of the Houston 
Chapter of Nomads, 
succeeding Rex G. Ha- 
maker, vice-president 
and sales manager, Reed 
Roller Bit Company. 

Ray L. Dudley, pub- 
lisher of the Oil Weekly, 
was named _ vice-presi- 
dent; Gordon S. Rich- 
mond, general sales 
manager, Hughes Tool 
Company, sergeant -at- 
H. McEvoy, 
deputy sergeant-at- 
arms; C. E. Whitney, 
Baker Oil Tools, Inc., secretary-treasurer, and E. W. For- 


arms; J. 


FRANK CHAMPION 


row, Security Engineering Company, assistant secretary- 
treasurer. Hamaker and Dudley were named to the board 
of regents of the national organization. 


The new officers were elected at the chapter’s first dinner 


| dance, held the latter part of January. 


men are cutting costs and | 





Dallas Engineers Organize 


Organization of the Petroleum Engineers’ Club of Dallas, 
Texas, recently was completed and permanent officers elected 
as follows: R. H. McLemore, Sun Oil Company, president; 
S. S. Parker, National Tank Company, first vice-president; 
W. W. Scott, Atlantic Refining Company, vice-president; 
R. Landis, National Supply Company, vice-president, and 
Ed Peters, Jones Drilling Company, secretary-treasurer. 

Meetings of the group will be held at the Dallas Athletic 
Club on Monday of cach week. One of these will be an 
evening mecting and the rest luncheon mectings. 

The purposes of the club are to provide an opportunity 
for a broader professional acquaintance among engineers 
whose interests lie principally in the petroleum and natural 
gas industry. 





A.I.M.E. Holds Monthly Meeting in Dallas 


The regular monthly meeting of the East Texas Section 
of the American Institute of Mining and Metallurgical En- 
gineers was held in Dallas February 11, in the Danish Room 
of the Adolphus Hotel. More than 60 were in attendance, 
including members from Fort Worth, Houston, Shreveport, 
and East Texas towns. 

Dr. Frederick G. Clapp of New York City and formerly 
confidential advisor to the Shah of Persia, gave an interest- 
ing talk on “The Oil Fields of the Iraq-Iranian Area.” Dr. 
Clapp has personally done a great deal of work in that area 
and his talk, together with the discussion afterwards, proved 
of great interest at this time. 

Members from Shreveport and the East Texas area char- 
tered a bus for the trip to Dallas. 

The March meeting will be held at one of the East Texas 
cities, probably Tyler. The April meeting will be held in 
Shreveport, Louisiana, and the May meeting will again be 
held in Dallas. 
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MEETING §S 








North Texas Oil and Gas Association—February 22, Wichita Falls, 
Texas. 





Liquefied Petroleum Gas Association, Annual Convention—February 24 
and 25, Chicago, Illinois. 





American Petroleum Institute, Southwestern District Division of Produc- 
tion — February 27 and 28, Washington-Youree Hotel, 
Louisiana. 


Shreveport, 





California Natural Gasoline Association, Monthly Meeting—March 6, 
Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, California. 





American Society for Testing Materials—March 3, 4, 5, 6, and 7, Hotel 
Mayflower, Washington, D. C. 


American Petroleum Institute, Division of Production, Spring Meeting, 
Pacific Coast District—March 11, Biltmore Hotel, Los Angeles, California. 





Indiana 
Refiners’ and Suppliers’ 
Indianapolis, Indiana. 


Independent Petroleum Association, 
Exhibit—March 11, 


Spring Convention and 
12, and 13, Hotel Severin, 





Oklahoma Utilities Association, Annual Convention—March 17 and 18, 
Tulsa, Oklahoma. 





American Petroleum Institute, Mid-Continent District Division of Pro- 
duction—March 21 and 22, Herring Hotel, Amarillo, Texas. 


American Association of Petroleum Geologists—April 2, 3, and 4, Rice 
Hotel, Houston, Texas. 
10, and 11, St. Mis- 


American Chemical Society—April 7, 8, 9, Louis, 


souri. 


Midwest Power Conference—April 9 and 10, Palmer House, Chicago, 
Illinois. 


Southwestern Gas Measurement Short Course—April 15, 
University of Oklahoma, Norman, Oklahoma. 


16, and 17, 


Western Petroleum Refiners’ Association—April 16, 
ton Hotel, Hot Springs, Arkansas. 


17, and 18, Arling- 


Division of Production— 
Pittsburgh, Pennsylvania. 


American Petroleum Institute, Eastern District, 
April 17 and 18, William Penn Hotel, 


Petroleum Industry Electrical Association—April 23, 24, and 25, Tulsa, 
Oklahoma. 





Natural Gasoline Association of America, Annual Meeting—April 23, 
24, and 25, Baker Hotel, Dallas, Texas. 


National Petroleum Association—April 24 and 25, Semi-annual Meet- 
ing, Hotel Cleveland, Cleveland, Ohio. 


Petroleum and Natural Gas Conference—April 25 and 26, State Col- 
lege, Pennsylvania. 


American Gas Association, Natural Gas Section—May 5, 6, 7, and 8, 
Dallas, Texas. 





American Petroleum Institute, 11th Mid-year Meeting—May 19, 20, 21, 


22. and 23, Mayo Hotel, Tulsa, Oklahoma. 


Ilinois-Indiana Petroleum Association, Ninth Annual Petroleum Confer- 
ence—June 7, Robinson, Illinois. 


American Society of Mechanical Engineers, 
Meeting—June 16, 17, 18, 


Petroleum Division, Annual 
19, and 20, Kansas City, Missouri. 


American Society for Testing Materials—June 23, 24, 25, 26, and 27, 
44th Annual Meeting, Palmer House, Chicago, Illinois. 


National Petroleum Association, Annual Meeting—September 17, 
and 19, Hotel Traymore, Atlantic City, New Jersey. 


American Petroleum Institute, 22nd Annual Meeting—November 3, 4, 


5, 6, and 7, San Francisco, California. 


International Petroleum Exposition—May 16, 
and 23, 1942, Tulsa, Oklahoma. 


7, 18, 19, 20, 21, 
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22, 


WATER CANS 
& COOLERS 


GOTT Water Coolers are the 
convenient way to keep drinking 
water handy to the worker, protect it 
from impurities. Their exclusive con 
struction keeps water cool for long 
Fel-yeloret Mey ettte Milittele Mi lotcel Ma teleh cots) (-) 
top, handy non-leaking push button 
eles ey 


Water Cans for 


faucet. 


handy field use. 


Gorr WATER CocuEs Your Supply Store has 


Made in 3. 5. 8. 10. and 
20 gallon sizes. 


§ H.P.GOTT MFG.CO. 


WINFIELD, KANSAS 


PURE 


them, get one today! 


and 


KEEP oe em, ame, me WATER ALWAYS HANDY 








ALL 
YOU NEED TO KNOW 


For the prevention and re- 
moval of boiler scale and 
corrosion. 


Be a Skeptic .. 
Ask for proof on 
this safe, certain 

and economical 

way. 






Entirely 
Different Boiler 


and Engine Treatment’’ 


AMERICAN SAND-BANUM COMPANY, Inc. 
9 Rockefeller Plaza 


New York City 








THE OIL FIELD NUT... 


holds tight under all conditions 
of vibration, shock, and stress. 


Available at supply houses . . . backed by 
factory stocks in Houston and Los Angeles. 


= 
i 


a, 





56-page Catalog and Data Book contains a 
graphic explanation of the Elastic Stop prin- 
ciple, presents test and application data, and 
lists the complete line of nuts @ Write for a copy. 


ELASTIC STOP NUT CORPORATION 
2324A VAUXHALL ROAD e UNION, NEW JERSEY 


SELF LOC UNG 
NUTS 
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SAGINAW, MICHIGAN 


TAPES . 


EASY T0 READ 
MARKINGS 


THAT ARE DURABLE 


Now available with the new 
Chrome Face line, the Lufkin 
“Derrick” Steel Tape is more 
than ever the perfect tape for 
work in a derrick. It's easy 
to read even in dim or arti- 
ficial light because of the jet 
black markings on the satin 
chrome surface. It’s durable. 
The smooth surface won't 
rust, crack, chip or peel, is 
easy to clean and remark- 
ably free of glare. The large 
end ring and hook aid in 
taking accurate measure- 
ments quickly. The “% inch 
line reduces wind resistance. 


WRITE FOR FREE CATALOG 


OF A/N 


RULES 








New York City 


PRECISION TOOLS 
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